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Dear Ms. Leavitt: 

Re: Smelter/Tailing Soil Investigation Units - Chino AOC 
Informal Dispute Resolution Technical Memorandum 
Addressing Pre-Feasibility Study Remedial Action Criterion Issues 

Chino Mines Company (Chino) appreciated the opportunity to meet with the New Mexico 
Environment Department (NMED) in Santa Fe on December 13, 2010 regarding informal 
dispute resolution (DR) initiated under the Smelter/Tailing Soils Investigation Unit under the 
Chino Administrative Order on Consent (AOC). Informal DR under Article Xli(B) of the AOC 
was invoked in a letter submitted by Chino to Secretary Ron Curry, NMED, on November 15, 
2010. Chino initiated informal DR concerning three of the pre-feasibility remedial action criteria 
(RAC) determinations selected by the NMED in a letter dated September 16, 2010: 

Human Health Risk Pre-FS RAC 

NMED's selection of a cancer target risk with a Pre-FS RAC for arsenic = 20 mg/kg 

Ecological Risk Pre-FS RAC 

NMED's selection of a target risk to reduce soil toxicity to plants, Pre-FS RAC = cupric 
ion activity (pCu^*) s 5 where copper is > 327 mg/kg. 

NMED's selection of a target risk for small ground feeding birds with Hazard Quotient = 
1, Pre-FS 

Attached are written comments and technical arguments to support the issues summarized by 
Chino at this first informal DR meeting. This submittal meets the commitment Chino made to 
the NMED in order for its risk assessor and NMED to prepare for the next informal DR meeting 
scheduled January 12, 2011. In response to Chino's letter invoking dispute resolution and 
requesting extension of the DR period, the NMED granted an extension to the 20 day informal 
dispute resolution on November 29, 2010. The period for informal DR will end on January 31, 
2011. If the dispute is not resolved by that date, then unless the parties agree to another 
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extension, Chino expects to invoke the formal DR process after that date. Chino reserves the 
right to present additional arguments and documentation if this matter goes to formal DR. 

Please contact Mr. Ned Hall at (520) 229-6470 if you have any questions regarding this 
submittal. 

Sincerely, 

Timothy E. Eastep, Manager 
Environment, Land and Water 

TEE:pp 
20101229-002 

Mary Ann Menetrey, NMED 
Phil Harrigan, NMED 
Jerry Schoeppner, NMED 
Bill Olson, NMED 
Mark Purcell, EPA Region 6 
Ned Hall, PCX 



Freeport-McMoRan Chino Mines Company Response to New Mexico Environment 
Department's September 19, 2010 Pre Feasibility Study Remedial Action Criteria (Pre-FS RAC) 

for the Smelter and Tailing Soils Investigation Unit (STSIU) 

This document provides a summary of Freeport-McMoRan Chino Mines Company's (Chino) position 
with respect to New IVIexico Environment Department (NMED) Pre FS RAC contained in a letter 
dated September 19, 2010 for the Smelter and Tailing Soils Investigation Unit (STSIU), which was 
requested by NMED in our meeting on Monday, December 13, 2010. While this position paper 
summarizes Chino's position, it does not contain all of the technical and scientific information 
underlying its position. We look forward to discussing the details of these issues in future meetings 
with NMED. 

Human Health Risk Pre-FS RAC 

ARSENIC 

NMED Pre FS RAC: NMED selected the cancer target risk with a Pre-FS RAC = 20 mg/kg. This 
value is supported by the probability analysis and is consistent with a range of arsenic cleanup 
levels previously set in New Mexico by the United States Environmental Protection Agency. 

Chino believes that the Pre-FS RAC proposed by NMED for arsenic is flawed for a number of reasons. 
First, in setting the proposed RAC for arsenic at 20 mg/kg, NMED relied solely on inapplicable 
precedents and, accordingly, there is no technical or scientific basis for the level chosen by NMED. 
Second, the Pre-FS RAC is based on unrealistic exposure assumptions based on implausible 
residential use scenarios, contrary to federal NCP guidance. Finally, the choice of 20 mg/kg is 
inconsistent with the probabilistic risk model proposed by Chino, which NMED disregarded without 
technical explanation and which NMED used for other constituents at the site, such as iron. Chino 
believes that NMED should reevaluate this Pre-FS RAC based on technical discussions with Chino 
representatives as part of the informal dispute resolution process. 

1. The 20 mg/kg RAC is based on inapplicable precedents and lacks a scientific basis. 

According to NMED, the 20 mg/kg value set as the Pre-FS RAC for arsenic was based upon a time 
critical removal action by the USEPA in 1998 for the Stephenson-Bennett site in New Mexico. There is 
no publically available information supporting the technical approach used to derive this value, nor did 
NMED indicate any other technical basis for this level in its responses to Chino's inquiry on the subject. 
The available information provided by NMED to Chino from ATSDR for the Stephenson-Bennett site 
indicates that ATSDR was not wedded to 20 mg/kg as a presumptive cleanup level when they stated, 
"a higher action level may be justifiable depending on (1) the frequency, length, and extent of exposure 
and (2) the bioavailability of arsenic from soil..." 

Moreover, agency experts recently reasserted that the Stephenson-Bennett arsenic cleanup level should 
not be a presumptive standard for arsenic. In an October 5, 2010 email from Warren Zehner of EPA 
Region 6, indicated that while 20 mg/kg was a "generally accepted As cleanup standard" at the time of 
the Stephenson-Bennett cleanup action, subsequent developments call for a more nuanced approach to 
setting cleanup levels for arsenic. 

"EPA and other regulatory agencies have begun to take a more site specific approach to 



calculating cleanup levels for As and several other heavy metal contaminants. This change was 
mainly due to increase knowledge in the fields of bio-uptake and exposure (risk) evaluation. As a 
result of this new process, I have seen cleanup levels below 20 ppm and as high as 50 ppm, 
based on the site specific characteristics of the As (bioavailability, specific form, particle size, etc). 

Mr. Zehner's response suggests that 20 mg/kg is no longer being used based upon increased knowledge 
in the areas of toxicity and exposure for human health. At minimum, this suggests that merely relying on 
Stephenson-Bennett as an example to set a presumptive cleanup level, as NMED did, is not technically 
justified. 

2. The Pre-FS RAC for arsenic is based on implausible residential use assumptions. 

During discussions on the pre-FS RAC in 2009, NMED emphasized that the Department's policy is to 
make the most conservative exposure assumptions even if they are improbable. Whatever the basis for 
this policy as a general matter, its application to the STSIU goes far beyond reasonable conservatism due 
to the physical characteristics of land comprising the STSIU, land ownership, and adjacent industrial 
operations, further described below. 

The risk of an overiy conservative approach to cleanup based on unrealistic exposure scenarios has been 
recognized as a legitimate one by EPA. The federal NCP Preamble says that "the assumption of future 
residential land use may not be justifiable if the probability that a site will support residential use in the 
future is small" and when exposures based on reasonable future land use are used to estimate risk, the 
documentation "should include a qualitative assessment of the likelihood that the assumed future land 
use will occur" (55 FR 8710). 

NMED itself has implemented the approach described in the NCP at Los Alamos National Laboratory 
(LANL). NMED's response to public comments on the proposed Class 3 Permit Modification for Remedy 
Selection at SWMU 16-021 (c) included a question from three environmental advocacy groups about the 
Department's use of an industrial land use scenario in the human health risk assessment. The advocacy 
groups demanded that NMED take a "precautionary approach" to the proposed remedy and require 
cleanup to a subsistence fanner exposure scenario. NMED responded that 

Residential land use (including farming) is not always the most plausible or appropriate land use 
alternative" and "LANL is an active facility with no near-term intentions of closing, it is unlikely that 
the canyon bottom areas would be used for industrial or residential uses. The most plausible 
land use scenario is recreational. However, an industrial land use scenario is more conservative 
than a recreational scenario and was evaluated and deemed an appropriate land use...In 
addition,, remediation to industrial levels is consistent with EPA guidance. 

The department has not presented a qualitative assessment of the likelihood that the assumed future land 
use of residential will occur within the STSIU. A reasonable assessment would consider at least the 
factors NMED considered with respect to LANL, and if applied at Chino, would produce a similar 
conclusion due to the following considerations: 

• lack of historic agricultural use of this property; 

• unsuitable soils and other physical attributes that would make this area nonconducive to 
residential development (particulariy in comparison to other nearby areas that would be more 
suitable); 



• lack of evidence of any near or long-term large population increase and subsequent demand for 
residential development in this area, 

• adjacent mining and industrial uses and regulation of this area with respect to site closure, 

• current and foreseeable future ownership of the tailing ponds and surrounding property, and 

• the willingness of the current owner to establish institutional controls. 

3. Chino proposed a more reasonable approach to calculating a RAC for arsenic, which NMED rejected 
without technical basis. 

Chino proposed an alternative method of deriving a risk-based concentration. USEPA's Risk Assessment 
Guidance for Superfund: Part E, Probabilistic Guidance (2001) provides guidance on probabilistic 
methods for determining risk and cleanup levels. Based upon EPA's guidance and the approved Human 
Health Risk Assessment (HHRA) (Gradient, 2008), a probabilistic cleanup level for arsenic is 27 mg/kg. 
Gradient reviewed the proposed approach and did not have substantive comments that would result in a 
revision of the value. Chino has previously provided a table with residential cleanup levels for arsenic 
ranging up to 400 mg/kg as a basis for precedence with respect to residential cleanup scenarios, cleariy 
supporting Mr. Zehner's statements that more nuanced approaches to setting cleanup levels for arsenic 
are more recently practiced by state and federal agencies. Within the context of this precendence, the 27 
mg/kg level calculated by Chino yields a reasonable result. In fact, in Silver City, USEPA issued a 
cleanup level of 30 mg/kg for arsenic at the Cleveland Mill, demonstrating that higher levels than 20 
mg/kg have been used by USEPA for sites within New Mexico. Chino has provided a technically sound 
approach for establishing a Pre-FS RAC for arsenic, yielded a criteria that is, in fact, lower than ones 
used by EPA at other sites in New Mexico, and which NMED has rejected for reasons that appear to have 
no technical basis. Moreover, NMED's rejection of this approach for arsenic is also inconsistent with its 
acceptance of that approach for iron. NMED set a Pre-FS RAC for iron based entirely on the probabilistic 
model, suggesting that that NMED has no objection, in principle, to this kind of model. 

The Pre-FS RAC of 20 mg/kg for arsenic does not appear to be technically supported. In contrast, the 27 
mg/kg was derived in a sound technical manner without substantive objection or criticism from either 
NMED or its subject matter expert. Gradient. Accordingly, Chino requests NMED reconsider this Pre-FS 
RAC for the STSIU. 

Ecological Risk Pre-FS RAC 

NMED Pre-FS RAC: Target Risk to reduce soil toxicity to plants, Pre-FS RAC = cupric ion activity 
(pCu^^) > 5 where copper is >327 mg/kg. The effects of pH mitigation due to the "white rain" event 
of 2008 are being monitored and the results may be incorporated into the Feasibility Study and 
Record of Decision. 

As set forth in more detail below, Chino believes that the Pre-FS RAC for cupric ion activity is not 
scientifically justified and is not consistent with applicable CERCLA guidance. The scientific 
information contained in the Sitewide Ecological Risk Assessment (ERA) provides no basis for NMED 
to regulate wildlife risk based upon habitat quality. Moreover, the ERA expressly disavows the 
appropriateness of the DEL (de minimus effects level) and PEL (probable effect level) for cupric ion 
activity as a remedial standard. NMED's own technical expert observed that the areas at the site 
with elevated copper and reduced pH were indistinguishable from areas with background levels, and 
that there was no evidence of any causal relationship between elevated copper/reduced pH and 



impacts on plant life at Chino. Finally, the numerous inconsistencies and technical deficiencies 
contained in the ERA studies, which Chino has consistently pointed out, provide no clear point of 
departure for assessing cleanup due to decreased habitat for wildlife, especially including birds. In 
light of these issues, there is no scientific basis to use such cupric ion activity as a RAC for the site. 
Chino's position on these issues is set forth in more detail below. 

Chino is particularly concerned about this issue in light of the language contained in Section 2.8 in 
the Consent Order, which suggests that a technical infeasibility demonstration cannot be proposed if 
contamination is greater than 200% of the RAC. It is unclear how this criteria would be assessed in 
the case of pCu. Moreover, however the Consent Order is interpreted, setting a RAC for cupric ion 
activity is problematic because there may well be no net environmental benefit to remediating those 
areas, especially in light of the observations made by NMED's own expert (discussed below) that 
areas of elevated cupric ion activity are indistinguishable from non-impacted areas, and would 
unquestionably be damaged by remediation intended to meet the proposed RAC. 

1. There is no scientific justification for use of pCu as a RAC. 

Chino has consistently pointed out technical concerns related to the PEL, which demonstrate that the 
PEL does not provide a justifiable point of departure for assessing cleanup. While NMED addressed 
Chino's numerous comments with statements of uncertainty in the ERA, acknowledging uncertainty 
does not address the fundamental technical problems with the approach. Chino's technical 
comments on these issues are summarized in Attachment A, and we believe that these issues can 
be addressed constructively in the context of informal dispute resolution. 

2. The proposed RAC is inconsistent with CERCLA guidance. 

The assessment endpoint related to upland vegetation indicates that the ecological relevance and 
relevance to management goals both hinge upon the hypothesis that metals toxicity to vegetation can 
alter the plant community structure and function, which can result in decreased wildlife habitat and 
range quality. The final Sitewide ERA correctly points out 

"another uncertainty is the extent to which vegetation communities can be affected without 
compromising wildlife habitat quality in an ecologically meaningful manner. Potential adverse 
effects of degraded vegetation on wildlife populations depends on the degree of degradation 
and the area over which effects are observed (page ES-5). 

In the end, however, the Sitewide ERA does not provide answers to these uncertainties which are 
critical with respect to how the site is regulated under CERCLA. An actual assessment of the 
number of acres associated with decreased habitat, the criteria associated with the number of 
impacted acres and their effect on wildlife risk, and actual impact on wildlife risk, such as regional 
populations of small ground feeding birds are critical to determine the applicability of a scientific 
metric to actual regulation (as discussed on page 6 of EPA (1999), "sufficient information should be 
collected...to allow the risk assessor to make a reasoned decision about...whether the observed or 
predicted adverse effect on the site's local population or community is of sufficient magnitude, 
severity, aerial extent, and duration that they will not be able to recover and/or maintain themselves 
in a healthy state."). The point is compounded by shifts in geochemistry due to white rain, further 
discussed below. 

Chino has consistently identified the many technical limitations related to the laboratory phytoxicity tests 
that the ERA relied on to derive a DEL and PEL for plants at the Chino site. First, the microscale 



patchiness of pCu may not be affecting the vegetation consistently across wider areas, a critical point with 
respect to habitat quality affecting actual risk to wildlife including birds. The phytotoxicity results reveal 
that while seeds germinate, plants tend to be smaller but smaller plants in areas of patchy pH/pCu may 
not affect birds whatsoever. Importantly, the Final Sitewide ERA recognizes that this microscale 
variability means that "PELs and DELs should not be used as remediation goals (page 2-22)," a result 
that is consistent with the literature on this subject (Sauve et al. 1998). The pre-FS RAC, however, was 
taken directly from the probable effect level (PEL) derived in the ERA. 

3. NMED's own expert observed no apparent environmental impact from elevated pCu. 

When Dr. Redente, NMED's technical expert, visited the property in 2004, he evaluated the wildlife 
habitat value of the plant communities in the general area of elevated cupric ion activity and concluded 
that the habitat value of such areas was no different than the surrounding areas that were not impacted 
by the release of contaminants (Redente 2004, see Attachment B). Indeed, Dr. Redente concluded that 
functional characteristics of the plant communities that occur in areas of elevated metals and reduced pH 
are indistinguishable from areas with background levels of soil pH and metal concentrations. The 
structural and functional characteristics (e.g., productivity, species composition, species diversity) of the 
plant communities in this area are typical of what he finds on native rangeland in the southwestern U.S. 
He further found that the studies to date have not addressed cause and effect relationships that would 
explain any potential reductions in plant productivity and diversity at Chino. Consequently, there is no 
basis for NMED to find that releases of hazardous substances in the STSIU pose a substantial risk to 
plants that would warrant setting a RAC for their protection. 

4. The White Rain event means that setting a RAC for pCu is premature. 

A critical component of the pCu metric is pH, which is currently changing based upon the accelerated 
natural attenuation of low-pH conditions associated with the "white rain" event of 2008. As a result, the 
nature and extent of contamination has fundamentally changed since the Remedial Investigation and 
Ecological Risk Assessments were finalized (SRK, 2008, Newfields, 2005, 2008) which complicates the 
application of cleanup criteria to the STSIU. Specifically, the ERA defined the assessment and 
measurement endpoints for upland to include the "proportion of area affected" (see Table 1.1-1). 
Since the effects of the white rain continue to be monitored, it would be premature to undertake further 
studies in an FS because there may only be a few hundred acres ultimately at issue, making it unclear 
whether there is an actual risk issue for wildlife arising from the lack of habitat due to plant toxicity. This 
situation is unprecedented within the body of case studies available for CERCLA sites and associated 
records of decision. Given that it would be premature to undertake additional studies, it is premature for 
NMED to set a pre-FS RAC for plants; however, monitoring for permanence associated with the 
geochemistry post-white rain should continue at NMED's direction. 

In summary, Chino believes that the Pre-FS RAC for cupric ion activity is not appropriate and is not 
consistent with applicable CERCLA guidance, largely because the scientific information contained in 
the Sitewide ERA provides no current basis for NMED to regulate wildlife risk based upon habitat 
quality. The numerous inconsistencies and technical deficiencies contained in the ERA studies, 
which Chino has consistently pointed out, provide no clear point of departure for assessing cleanup 
due to decreased habitat for wildlife including birds. Moreover, the white rain event further 
exasperates the situation and, therefore, it is premature for NMED to set a pre-FS RAC for plants. 

NMED Pre-FS RAC: Target Risk for small ground feeding birds with Hazard Quotient = 1, Pre-FS 
RAC = 626 mg/kg copper (LOAEL w/25% soil bioavailability). As stated previously, the Pre-FS 



RAC is based on Figure 3, which lists a range of Risk Based Concentrations in soil based on diet 
percentages of small ground feeding birds. 

While Formation Environmental (2010) developed post-BERA RBCs based upon comments from a 
number of stakeholders, including Chino, Chino continues to believe that there are technical problems 
related to the RBCs that undermine the technical basis for the Pre-FS RAC for small ground feeding 
birds, including the following: 

1. Representative Receptor Species. Chino previously commented on the need for consistency on the 
administrative record for the representative receptor, which was originally evaluated as a seed-eating 
dark eyed junco. In addition, Chino commented on some of the exposure input parameters used for the 
dark-eyed junco because surrogate species should be modeled "true" to that species' physical 
characteristics, consistent with USEPA guidance (Chino 2009). 

The RBC memo argues that the use of input parameters that are inconsistent with the junco is 
appropriate because the assessment endpoints are not species-specific. This is contrary to applicable 
technical guidance. Although assessment endpoints are not species-specific, the measurement 
endpoints used to achieve the assessment endpoints must be measurable environmental characteristics 
and as such must rely on species-specific variables (USEPA 1997). Since the AOC explicitly describes 
the protection of a small ground feeding bird (SGFB) as represented by the dark-eyed junco receptor, 
Chino reasserts that surrogate species should be modeled "true" to that species' physical characteristics, 
again consistent with USEPA guidance. Formation Environmental (2010) evaluates a junco with a body 
weight of one species, ingestion rates of another, diet characteristics of a third species and foraging 
behavior of yet another to formulate a generic bird. Chino is aware of no scientific basis supporting such 
an approach. 

In addition. Formation Environmental (2010) proposed that an insect eating bird is more appropriate as 
the basis of a Pre-FS RAC than a seed-eating bird. This statement is directly contrary to the conclusions 
set forth in the approved Site-wide Ecological Risk Assessment (Newfields 2005). The RBC 
memorandum relies upon a bird that has more insect ingestion than seed ingestion. Insect ingestion has 
gone from 0 percent in the proposed pre-FS RAC in April 2009 to 60 or 70 percent in the recent 
Formation Technical Memorandum to derive a cleanup level for copper, a substantial change that is 
inconsistent with the Sitewide ERA and which substantially alters the calculated RAC. Accordingly, Chino 
continues to believe that NMED should ensure that any Pre-FS RAC for copper be consistent with the 
findings set forth in documents contained in the administrative record, such as the Sitewide ERA, and 
accordingly derive a Pre-FS RAC consistent with the junco, an ecologically relevant endpoint for the 
STSIU. 

2. Estimation of Copper Concentrations in Food Items. Chino also previously commented that 
bioaccumulation factors (BAFs) should be represented by a regression line, instead of a numeric 
constant, to reflect the dynamic relationship between copper in soil to that of plants and insects (Chino 
2009). Regression-based BAFs provide more certain and appropriate bases to estimate biota 
concentrations from soil concentrations and should therefore be used in the development of remedial 
action criteria (RAC). NMED acknowledged in the RBC memorandum that the regression analysis of 
BAFs recommended by Chino (2009) provides the most reliable tool for the estimation of tissue 
concentrations, and accordingly made use of those regression-based BAFs to detennine RBCs. Chino 
agrees with NMED's decision to do so and believes this is the correct approach. 

Chino also agrees with the conclusions summarized on page 20 of the RBC Memorandum, which indicate 



that there may be uncertainty associated with the insect data which are empirical input to the regression-
based BAFs. Specifically, Chino notes the following: 

• Insects were collected in 1999 from STSIU and 2007 from HWCIU. They were unwashed. 
USEPA guidance (USEPA 2004) explains that it is critical for BAFs to be based on soil-free tissue 
concentrations. Determining BAFs based on a mixture of soil and tissue sample misrepresents 
invertebrate uptake of metals and can result in artificially high BAFs. (The wildlife dose equation 
already accounts for exposure to Cu through soil ingestion but this is done separately from 
exposure through food ingestion.) 

• The insects were collected before the white rain event. The two historic smelter stacks have since 
been shut down and demolished. The smelter stacks historically emitted acid-generating (thus 
pH-lowering) emissions and trace Cu concentrations; in the 1970s, in compliance with new Clean 
Air Act amendments, the stacks were permitted and controls were implemented to reduce 
emissions. A significant shift in pH upward was observed at STSIU following the "white rain" 
precipitation event. During the event a milky alkaline rain containing calcium was deposited on 
the mine site. The change in pH due to the white rain event may have lowered cupric ion activity 
of the soil and, hence, bioavailability to plants and invertebrates may also be reduced. The uptake 
pathway from soil to insects or plant to insects may have been significantly curtailed by the 
change in soil geochemistry from the white rain event. Accordingly, updated site-specific data 
should be used in calculating the RAC. 

• The risk algorithms account for incidental ingestion of soil as well as food sources. If soil adheres 
to unwashed insects, then the risk assessment algorithms double-count the intake, because the 
incidental ingestion component of the algorithm accounts for a dose of metal and the biota 
concentration itself accounts for a dose of the metal (or alternatively a bioaccumulation factor 
(BAF) applied to soil to generate a metal dose from biota). The risk assessment acknowledged 
that this was a source of uncertainty. Since the SSLs in the approved ERA were focused on a 
100 percent seed eating bird, however, this uncertainty had no impact on potential cleanup levels 
until Formation changed its approach in 2010. 

• The Formation Technical Memorandum used a regression to back-calculate a cleanup level for 
copper. The regressions predict insect body burden from soil concentrations. With metals 
concentration data based upon unwashed insects, however, the con'elations are biased because 
the soil adhered to the exoskeleton of an insect (or present in the gut from ingestion) could 
significantly increase the metal concentration associated with the insect's tissue, its body burden, 
and ultimately, the ability for a mathematical model to predict accurate tissue concentrations 
based upon those data. The mathematical model directly impacts the calculation of the cleanup 
level. 

As such, Chino proposed to conduct another study to address these data gaps and sources of 
uncertainty. Chino provided a draft work plan entitled, "Sampling and Analysis Plan for a Terrestrial 
Invertebrate Copper Bioaccumulation and Bioavailability Study" to NMED on August 17, 2010. NMED 
issued comments on the plan dated August 23, 2010 and a revised work plan was submitted on August 
30, 2010, which NMED subsequently approved. The sampling event occurred during the week of 
September 6 and NMED was present. Since that time, laboratory results have been received and the 
results indicate less copper associated with insect tissue. The results and evaluation are included as 
Attachment C, and Chino believes that this new data should be incorporated into calculating a revised 
Pre-FS RAC for copper. 

3. Adhering Soil Materials. As noted above, soil associated with insect tissues could result in double 
counting of the soil ingestion rates (SIR). This issue was addressed in the RBC memorandum by halving 
the assumed 10% SIR in the dose equation, assuming that Vz the ingested soil was due to direct ingestion 



and the other V2 was accounted for in the insect data, which contained some unknown proportion of soil 
associated with the tissue samples. This assumption does not appear to have any scientific foundation. 
It is not known how much the soil mass associated with the insect data measured in 1999 contributed to 
the total copper values, nor how much soil mass associated with the insects constitutes the total SIR of 
birds. 

In effect, the RBC calculation continues to rely on an assumed 10% SIR, a percentage that is based on 
the ingestion rate for a woodcock (Beyer et al. 1986 as cited by NewFields 2005). The woodcock is a 
small shore bird that forages for sediment-dwelling invertebrates by sticking its long bill deep into 
sediments. This is not representative of either the diet or the feeding strategy of SGFBs. A SIR should be 
based on the diet composition and gathering strategy for the species in question (a terrestrial omnivore). 
A 2% SIR is more appropriate to use for terrestrial omnivorous or insectivorous birds representative of 
species potentially at the Site. 

4. Bioavailability of Copper. A total copper concentration was measured in the insect samples by 
analysis via standard CLP protocol that involves a nitric acid digestion. The nitric acid acts to dissolve 
much of the biotic and abiotic matrix associated with the copper, thus "releasing" the copper from its solid 
matrix into a dissolved form that can be subsequently analyzed. However, the digestion process in a bird 
gizzard may result in the release of a smaller fraction of copper. In particular, the higher pH of the bird 
gizzard (about 2 s.u. higher than CLP digestion protocol) may result in a smaller amount of copper 
"released" from the matrix for absorption, i.e., the bioavailable fraction of copper. Accordingly, more 
copper may have been released via the analytical protocol than what is actually released in the bird 
stomach. This issue is now quite significant, because these data are being used to derive the proposed 
cleanup level. 

The RBC memorandum correctly recognized that predictions of toxicity based solely on total 
concentrations in various environmental media, without consideration of the bioavailaibility of that media, 
introduces uncertainty in organism exposure estimates. Because site-specific data regarding the 
bioavailability of copper to birds was not available, RBCs were calculated assuming a 25% bioavailable 
fraction of copper in soil and a 100% bioavailable fraction in tissues (as noted at page 15: "No adjustment 
to the relative bioavailability from food has been made"). This approach is contrary to the conclusion in 
the approved Site-wide Ecological Risk Assessment (page 3.23, Figure 3.6-7) (Newfields, 2005), which 
recognized that a large fraction of copper is estimated to be consumed through insect ingestion, and that 
accordingly therefore, tissue bioavailability may play a key role in determining insectivore exposure. 
Chino addressed this issue in the approved work plan entitled, "Sampling and Analysis Plan for a 
Terrestrial Invertebrate Copper Bioaccumulation and Bioavailability Study" includes a determination of the 
bioavailability of copper contained in the tissues of insects to birds that may ingest the insects at STSIU. 
Since that time, laboratory results have been received and are included as Attachment C, and Chino 
believes that this new data should be incorporated into calculating a revised Pre-FS RAC for copper. 

5. RBC Calculation. The ecological relevance of the bird species is important due to habitat and prey 
items, The RBC memorandum acknowledges this issue in a point made on page 20, "comparison of the 
RAC to area-weighted averages based on habitats and the types of species likely to be present in the 
habitats at Chino." The use of a 12 g omnivore that eats 60-70% insects as a receptor to represent the 
types of species in the STSIU, as Formation did in the RBC memorandum, is not justified because a year-
round bird that is that small ( f 12 g) and is an insectivore is rare on the site and not typical, although 
some such birds may be found during the breeding season. Most of the ephemeral drainages lack water 
during the breeding season and do not support hydrophytic trees or shrubs that are important to many 
small, insectivorous birds. The gray flycatcher, a small insectivore cited as an example of a resident bird, 



is not a year-round resident but rather is a summer resident only, as shown in Attachment A of the RBC 
memorandum. Moreover, according to the Birds of North America online, this species' range is either off 
or barely on the northern edge of the Chino site and never occurs in the site during the winter. The other 
small birds (< 14 g) given as examples in Table 2 in the letter are granivores, not insectivores. 

The flying insects eaten by omnivores and insectivores are less likely to uptake copper due to their 
proximity to plants and surface soil. Also, the species of birds that frequent drainages may forage on 
aquatic insects. Because the types of insects that were collected at STSIU in 1999 include mostly larger 
beetles and grasshoppers, not the classes of insects typically consumed by small invertivores which 
includes gnats, bees, ants, and other smaller insects, this issue needed further analysis The approved 
work plan entitled "Sampling and Analysis Plan for a Tenrestrial Invertebrate Copper Bioaccumulation and 
Bioavailability S t u d / provides a sampling protocol to capture the smaller insects, although the practical 
application of this protocol in the field will be challenging due to difficulty in obtaining adequate sample 
volume of these small insects to quantify copper and other measurements such as moisture content. 

Chino appreciates NMED's consideration of the technical issues outlined in this position paper. While this 
paper presents Chino's views in a straightforward manner, it should not be read to suggest anything other 
than Chino's technical disagreements with NMED's approach to certain scientific questions that, in some 
cases, have become far more significant to site decisions than they were when addressed in the past, 
and accordingly may require a more rigourous treatment now. Chino appreciates the willingness NMED 
has shown to engage in constructive technical discussions in the past, and believes that Chino and 
NMED can have similariy productive discussions in the context of the informal dispute resolution provided 
in the Consent Order as a forum for addressing such issues. Please let us know if you have any 
questions or need any additional infonnation regarding the issues raised in this position paper. 
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Technical Comments Regarding NMED's Pre-FS RAC for Plants 

Chino Mines Company 

Chino's technical comments on the pre-FS RAC for plants have been set forth in a number of comment 
letters dating back to 2003, and those comments have identified many technical uncertainties and 
limitations to the application of the laboratory-based phytotoxicity and field based studies. While both 
laboratory and field-based studies were used to support derivation of probable and de minimus effect 
levels (PEL and DEL, respectively), it is clear that the evaluation of phytotoxicity results was a driver in 
setting the point of departure for the PEL; whereas, the field-based vegetation community parameters 
more strongly influenced the DEL. 

These technical uncertainties and limitations indicate that a more comprehensive evaluation of 
phytotoxicity response is needed to support a RAC for pCu. The laboratory phytotoxicity studies did not 
include a comprehensive assessment of site and background soil variability, and changing site conditions 
since the cessation of the smelter in 2000 and the "white rain" event. The principal technical uncertainties 
and limitations of the laboratory study are set forth below: 

1. Confounding Factors. Physical and agronomic properties of the soils were not accounted for in 
the phytotoxicity data analysis, making it impossible for determine whether any impacts on the 
test plants were in fact related to copper toxicity or were due to other differences in soil 
characteristics. The purpose of the test was to detennine copper (Cu) toxicity to plants. 
Confounding factors such as soil texture, % organic carbon, water holding capacity, plant nutrient 
levels and other agronomic properties (P-K-N ratio, CEC, etc) were not accounted for in either the 
interpretation or the statistical analyses of the results. Thus, the results are inconclusive with 
respect to Cu toxicity and may merely reflect differences in physical or non-COPC soil chemistry 
properties. Such studies provide no basis for a RAC based on alleged risk to plants from cupric 
ion activity. 

2. Controls and Reference Soils. No descriptions of the control soils were provided in the work 
plan or report. This is important because the control soils were used to determine whether test 
soils impacted plant response. In the study, test soils were determined to be at least mildly 
impacted if plant survival and growth response was ^25% lower than plants grown in control soils 
and S10% lower than plants grown in reference area soils. However, even ERA-16, the reference 
soil used in Phase I, exhibited many plant responses ^25% lower compared to controls. No 
explanation of how this result impacted the analysis was included in the report. Importantly, no 
adiustment of the criteria with respect to control soils were made, even though plants grown in the 
reference soils also failed to meet criteria. 

To compound the issue, only a single reference area soil sample (a sample collected at ERA-16 
in Phase I, ERA-21 in Phase II) was used to determine plant responses in reference areas 
compared to plant responses at the site. This approach is deeply under-representative of 
reference conditions, given the diversity of soil types in and around the site. In addition, the soil 
sample ERA-31 was identified as a test soil in the study, but was originally identified as a 
reference soil in the work plan (Schafer 1999). The soil Cu of ERA-31, which was 63 mg/kg, was 
less than the ERA-16 soil Cu of 80 mg/kg, which is considered within the range of background for 
this site). ERA-31, however, was determined to "moderately affect plant growth" compared to 



ERA-16 and, overall, the plant response scores of ERA-31 were less than or equal to about half 
of the test soils. Thus, the variability observed between ERA-31 and ERA-16, two soils with 
apparent "background" concentrations of soil Cu, supports the argument that the use of only a 
single reference soil to evaluate site effects under-represents background conditions. This calls 
into question the scientific protocol and results from this study such that the use of these results is 
unreliable to set cleanup criteria. 

3. Discontinuity of Test Procedures. There is a discontinuity of testing procedures used for Phase 
I, a range-finding exercise, compared to Phase II, which was used to determine a threshold 
phytotoxic response. These discontinuities include the following: 1) different reference soils were 
used in Phase II than Phase I; 2) different measurement endpoints used to determine plant 
response; and 3) except for ERA-31, different test soils were used. The same reference soil(s) 
and at least some (>1) of the test soils from Phase I should have been repeated for both phases 
of the test, and the same measurement endpoints should have been used for continuity of results. 
These discontinuities raise questions as to whether the Phase II tests adequately captured the 
range of responses between site and background. 

Further, comparison of ERA-31 data for Phase I and It suggest that responses were different 
between Phase I and II, calling into question whether the results of the Phase II test are fully 
representative of plant responses at the site. Specifically, shoot length responded significantly 
more pooriy during Phase II while emergence and survival, as measured by 14 day counts, 
significantly improved (it should be noted that emergence and survival were not included in 
determination of plant response in Phase II but were included in Phase I). This calls into question 
the scientific protocol and results from this study such that the use of these results is unreliable to 
set cleanup criteria. 

4. Test Plant Species. The responses of alfalfa plants in the tests were ultimately used to 
detennine phytotoxicity levels for the site. These alfalfa plants do not reflect the potential types of 
native plant species that would grow on the site, nor are the responses of alfalfa to soil Cu 
generalizable to site conditions. This approach does not justify the proposed RAC for many 

• reasons, including the following: 

• Alfalfa is a nitrogen-fixing legume requiring relatively large amounts of water for proper 
germination and growth (around 18 to 36 inches of water per growing season); such water 
requirements are not characteristic of the New Mexico environment and application of these 
watering requirements in the laboratory may have resulted in changes to the soil chemistry 
that would not be realized under native conditions. 

• Agricultural plants (i.e., alfalfa and ryegrass) are much more sensitive to copper than native 
plants. Paschke and Redente (2002) for example show that native plants growing on western 
rangelands in the US exhibit 1.5 - 3.5 times higher copper thresholds (EC50 and PT50) 
compared to agronomic species. This makes such plants particulariy inappropriate for 
assessing phytotoxicity at the site. 

• Many plant species adapt and thrive in mineralized areas, developing more resilience to 
metal concentrations than naive plants (plants that have not adapted to a metals-enriched 
soil). Thus, plant toxicity tests on naive species are unlikely to represent the phytotoxic 
thresholds on adapted plants, again making such plants inappropriate for assessing 
phytotoxicity at the site. (See for example Loneragan et al. 1981, Tyler et al. 1989, McNair 
1990, Ross 1994, Kramer et al. 2000). 

5. Changing Soil Conditions. A rise in temperature and a drop in soil pH occurred in neariy all of 
test samples and the controls used for Phase II. The drop in pH experienced by most samples 



was typically 0.5, but was as much as 1.3 standard units for certain samples, yet these changes 
were not addressed in the discussion of the results nor accounted for in calculation of pCu 
phytotoxicity thresholds. The pH changes observed in the test and reference area soils would not 
necessarily "cancel out", as the magnitude of change in pH between site and reference soils was 
not equal, nor are other soil properties (e.g., nutrient levels, Cu concentrations) the same 
between site and reference soils. Thus, the effect of pH shifts on plant response may not be 
equal between site and reference area soils. More importantly, however, the changing pH 
demonstrates that the soils were not in equilibrium and, therefore, plant responses to site and 
reference conditions do not reflect the environmental conditions that will be encountered at the 
site. Moreover, the initial pH, rather than the final pH, was used to calculate pCu, meaning that 
the phytotoxicity assigned to a particular pH level by the testing in reality reflects the impact of 
lower pH conditions on plants. 

6. Support for pCu Threshold is not Robust. A relationship between pCu and effects does not 
exist for the most ecologically significant phytoxicity endpoints (i.e., emergence and survival). 
Table 2.3-1 and Figure 2.5-1 cleariy show no con-elation between pCu and emergence and 
survival endpoints in the phytoxicity tests. For emergence, there are two points at pCu of 5 that 
show 90 and 42 percent, and then one other point at pCu 3.4 with emergence at 5 percent. 
Emergence and survival are the ecological relevant endpoints because plants of smaller size can 
support wildlife (i.e., the management goal is related to habitat quality for wildlife). 

In addition, the vegetation community parameter evaluation, which was used to support the derivation of 
a DEL and PEL for plants at the Chino site in the ERA, is insufficient to support the proposed RAC for 
cupric ion activity. The ERA indicates that "interpretation of results for vegetation community parameters 
is less certain due to greater variability in community endpoints" (page 2-22). Below are the technical 
uncertainties and limitations of the vegetation community parameter evaluation: 

The pCu varies substantially at a microscale but plant communities vary at larger scales, which creates 
uncertainty in the validity of the regressions. The percent of variability in cover reduction relative to the 
average of the reference sites explained (R^) by pCu is highly variable from 25 to 67 percent, depending 
how the triplicate soil samples are used in the regression; one example is shown below relating measured 
pCu to the first of the triplicate samples. At the micro-scale of less than 50 m, pH is highly variable, 
differing by an average of 1.32 pH units (maximum of 3.5 units) on upland Chino soils and by 0.85 pH 
units for upland reference soils. The pCu varies also on such a microscale and its effect on the plant 
community is uncertain. In addition to the soil type and geochemisty, grazing is an important aspect which 
was not factored into the quantitative analysis. There are so many variables driving plant community 
patchiness, which is characteristic of a high-altitude arid ecosystem in any case, that it is difficult to use a 
statistical relationship based on plant community to derive a PEL or DEL to be used as a basis for future 
remedi 
ation. 
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This microscale variability prevents making overarching conclusions regarding the possible impacts on 
the ecosystem based on pCu. The soils are naturally heterogeneous at large and small scales with 
varying geochemistry, cation exchange capacity, water infiltration rates, water holding capacity, acid 
buffering capacity, and cations competitive with Cu^* for uptake sites on the root - all properties that 
affect phytotoxicity (Rooney et al. 2006, Warne et al. 2008) as well as vegetation community parameters. 
These critical factors were not accounted for in the ERA. For example. Figure 2.5-2 shows average pCu 
versus species richness with an r̂  of 0.58. While average pCu may be correlated to richness in this 
figure, the fact that there is such a wide spread in pCu for each sampling location indicates that the 
correlation may not have meaning relative to the ecological significance of the findings. A correlation of 
058 is not strong and it indicates there may be other factors influencing the variable relationships. 

Moreover, ERA locations were not randomly selected using a random number generator similar to that 
used for the Huriey composite samples and the Ecological lU RI Report (ARCADIS JSA, 2001) showed 
the bias associated with the sampling locations. Vegetation pattern formation and variability in semi-arid 
grazed ecosystems is common throughout the world. Patches may vary from small (one meter) to large 
(hundreds of meters in diameter) and may occur on flat surfaces as well as gentle slopes and hills. The 
sample transects used to gather vegetation community parameters may not have adequately reflected 
the natural patchiness of the STSIU. For example, one data point with total richness of 22 species has 
pCu ranging from less than 5 to greater than 8 while another site with the same pCu spread has less than 
10 species present. The correlations are shown using average pCu but there is micro-variability that 
further calls into question using a PEL based upon this metric as a remediation goal. 

The ERA evaluation of plant cover not only ignores the microscale variability in phytotoxicity but also does 
not fully address the large-scale variability created by elevation (ranges from 5,200 to 6,000 feet for 
upland soils), slope, aspect (direction slope faces), climate, soil type, and grazing. These factors greatly 
influence physical and biological responses to copper contamination and yet were not included in 
regressions of copper with vegetation community parameters in the ERA. Grazing and soil type have 
affected the quality of the vegetation independent of copper effects as shovm by the finding that large 
areas of "poor" quality rangeland, rated by rangeland experts during a survey in 1997, do not directly 
coincide with the area predicted to be most severely impacted by pCu, but rather appear to be more 
related to grazing history and soil type. The 1997 rangeland condition survey was based on NRCS, BLM 
and U.S. Forest Service (USFS) approaches for ecosystem classification and evaluation of landscape 
ecological condition over various spatial scales. The 2C Ranch occupies 58,000 acres in the middle of 
the lU with documented grazing back to the 1940s with stocking rates up to 1900 animal units (AU). An 
evaluation of these stocking rates relative to productivity on Chino lands suggests moderate to heavy 
grazing on Chino lands, depending on rainfall and rangeland management. While stocking conditions 
improved during the 1970s, the area was continually grazed over the last 100 years. BLM indicates that 
the effect of grazing in New Mexico is depressed cover at 18 to 57 percent and poor to fair rangeland 
condition. The soil type at Chino is particulariy susceptible to grazing impacts. For example, more than 
53 percent of the pCu less than 6 is Muzzier Rock Outcrop/Santana soil classified as "very poor" for 
grasses. Overgrazing causes the soils in this unit to be subject to soil blowing and gullying and results in 
an increased number of undesirable plants. A "fair" rangeland condition, which is 25 to 50 percent of 
theoretical optimum, is consistent with what would be expected of a system exposed to over 100 years of 
grazing without other stressors such as copper and is consistent with the range of canopy cover observed 
within the area with pCu less than 6, (i.e., 27 to 58 percent). 

Non-representative upland reference sites were used to evaluate canopy cover and species in order to 
the establish the DEL in the ERA. The unrepresentative nature of the reference sites makes this 



approach fundamentally flawed: the reference sites are in a different vegetation community (mixed 
grama/herbaceous alliance) than the contaminated sites (mixed grama/mesquite), and these different 
communities and may have a different cover regardless of copper concentrations in the soil. Indeed, 
some Chino upland sites with pCu greater than 8 - a level cleariy documented as having no adverse 
effects on plants - have up to a 25 to 30 percent reduction in canopy cover relative to the reference sites. 
This issue primarily affects how the DEL was set; however, the point of departure for the DEL also has an 
impact on how the PEL is determined and thus is important to consider. 

In summary, there are fundamental flaws in the laboratory and field protocols, and the two taken together 
produce unreliable indicators of what the exact threshold should be for the PEL and DEL. 
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9 January 2004 

Mr. Chris E. Eustice 
Chino AOC Project Manager 
New Mexico Environment Dept. 
P.O. Box 26110 
1190 SL Francis Drive 
Santa Fe, NM 87505 

Dear Mr. Eustice: 

The purpose of this letter is to summarize findings from my site visit to the Chino Mine 
in August 2003. During my visit I had the opportunity to observe habitat in both uplands 
and ephemeral drainages that are believed to have been contaminated by smelter 
emissions and windblown tailings. I have extensive experience working al metal 
contaminated sites associated with mining and smelting operations and currently have 
research projects associated with establishing metal toxicity thresholds for native species 
and reclamation of metal-contaminated sites in arid and semiarid environments. The 
following observations were made during my site visit. 

1. Studies to date have not addressed cause and effect relationships that 
would explain reductions in plant productivity and diversity in the Chino 
Mine Investigation Area. Existing field and laboratory studies suggest 
that elevated copper concentrations, in combination with depressed soil 
pH have created phytotoxic conditions in some areas of the site. The 
phytotoxicity studies did not use native species that either currently 
exist on site or would potentially grow in this area. Recent studies 
publislied in the literature show that native perermial species have higher 
toxicity thresholds than species like alfalfa and ryegrass,'.Additional 
studies rriay be needed to foiTOaliyestaBHsh wFether a cause and effect . 
relationship exists. ; 

2. The structural and functional characteristics (e.g. productivity, species 
composition, species diversity) of the plant communities in this area are 
typical of what is found on native rangeland in the southwestern U.S. It is 
believed that the vegetation in this area was originally (100 plus years ago) 
grassland with scattered shrubs. Today the area supports a more slirub 
dominated community type, with mesquite being the dominant woody 
species. Several theories have been advanced for the increase in shrubs, 
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the decrease in grasses, and the reduction in overall species diversity 
during the past 100 years. Overgrazing, lack of fire, climate change, and 
seed dissemination by domestic animals have all been suggested as causes 
for this shift in species composition. It has most likely been some 
combination of these factors. Since this area did not evolve with 
grazing by large herbivores, when livestock were introduced the 
combination of severe overuse and lack of adaptation to grazing produced 
a shrub dominated landscape with low plant cover and diversity. The 
Chino Mine area is an excellent example of this set of conditions and 
vegetation types. 

3. The service that the plant communities in the Chino Mine area provide as 
wildlife habitat is no different that surrounding areas that have not been 
impacted by the release of contaminants. The overall functional 
characteristics of the plant communities thai occur in areas of elevated 
metals and reduced pH are indistinguishable from areas that have 
background levels of soil pH and metal concentrations. I was not able to 
observe a reduction in quality of wildlife habitat in metal impacted areas 
compared to non-impacted sites. 

4. Based on my observations, I would not recommend the implementation of 
any remedial alternatives that would result in significant disturbance to 
existing soils or vegetation. A physical disturbance to these plant 
communities would yield a condition that is far less favorable than 
currently exists and the time frame for recovery would be decades. In 
addition, there is no guarantee that there would be a measurable 
improvement in plant productivity and diversity or in the value of this area 
as wildlife habitat. 

Thank you for the opportunity to provide these observations. If you need further 
clarification or additional infonnation, please let me know. 

Sincerely, 

Edward F. Redente, Ph.D. 
Corporate Consultant 

cc: Mark Lewis 
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1.0 Introduction 

This report describes the September 2010 terrestrial invertebrate (insect) and soil sampling in the 
Smelter/Tailings Soil Investigation Unit (STSIU) to support the development of an updated soil-to-
invertebrate bioaccumulation factor (BAF) for copper (Cu) and to determine the relative bioavailability of 
insect tissue Cu concentrations. 

The original dataset of insect and soil samples at STSIU collected in 1999 (Newfields 2005) were used 
to compute a regression-based Cu BAF. This BAF was then used in a bird food web model to determine 
pre-Feasibility Study (FS) remedial action criteria (RAC) for soil at Chino. However, the technical 
uncertainties associated with the regression-based BAF and changing site conditions have created a 
need to update the BAF. In addition, bioavailability of Cu in tissues was assumed to be 100% for the 
purposes of determining pre-FS RAC, but this assumption has never been tested. Insects and soil in the 
STSIU were collected in September 2010 to determine an lU-specific Cu regression-based BAF for 
insects, and to measure tissue Cu relative oral bioavailability to birds that may ingest the insects. 

ARCADIS/STSIU Insect Study 2010 1 December 2010 
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2.0 Background and Development of Analysis Procedures 

Formation Environmental (2010) recommended a range of risk-based Cu concentrations (RBCs) in soil 
between 626 to 829 mg/kg to be protective of small ground-feeding birds. The RBC was developed 
using a regression-based soil-to-terrestrial invertebrate bioaccumulation factor (BAFs) computed from 
site-specific data collected in 1999 (Newfields 2005). Formation Environmental (2010) identified some 
uncertainties associated with the derivation of the RBC (see p. 20 of the report), particularty in the use 
of insect data. The technical uncertainties regarding the 1999 invertebrate data include: 

• Use of wet weight data; 

• Composition of the invertebrates collected; and 

• Using unwashed insects to determine uptake. 

Inconsistency in the use of wet weight and dry weight concentration values resulted in large 
uncertainties with respect to actual Cu concentrations in invertebrates. Invertebrate concentrations were 
reported on a wet weight basis, but variability in tissue wet weight concentrations can be quite large, as 
much as 75 percent in some cases (Adrian and Stevens 1979). Other media concentrations were 
reported as dry weight concentrations and, therefore, wet weight to dry weight ratios were estimated, 
leading to additional uncertainties in final estimates. 

Invertebrate sample sizes collected in 1999 may have been small due to limited sampling collection 
efforts (pit traps and limited sweeps). The samples may not have represented all the species on the site, 
particularly flying insects and insects in shrubs which are important food for birds in the area. 

More importantly, the insects were not washed or otherwise separated from soil contamination prior to 
analysis of metals. Soil adhered to or in the gut of invertebrates can have an overwhelming effect on 
sample concentrations. Anywhere from 40% (Stafford and McGrath 1986) to 97% (Chapman et al. 
1985) of metal concentrations measured in invertebrate samples can be attributable to the soil adhered 
to or ingested by the invertebrate. Interestingly, Stafford and McGrath (1986) showed that while highly 
contaminated soils can artificially elevate the final metal concentration of the sample (-40 - 60%), 
typical concentrations of background soils can dilute the final result, leading to under-representative 
metal concentrations in tissues by nearly the same magnitude of difference. 

The decision of whether to use 'raw' (unwashed or otherwise uncorrected for soil content) or soil-free 
biota data depends on the application of the data in the risk assessment or in this case, RBC 
development. The RBC food web model for a ground-feeding bird employed by Formation was based 
on the USEPA (1993) wildlife exposure model, which separates the soil and prey components of the 
diet of the bird. The RBC model is as follows: 

TRV^ HQ 
' S C 

' Ef=i( B^^i '• Pi * ̂ ^f' ^Ff) + iPs *• iPf * ^^s)] 
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Where: 

Csoii = dry weight COPC concentration in soil; concentration is determined by setting 

HQ = 1 and calculating a dose that equals the TRV. 

BAFi = bioaccumulation factor for the i'̂  prey item from soil 

Pi = proportion of the i'" prey item in the diet 

IR( = ingestion rate of food plus soil 

AF( = bioavailability factor of food 

Ps = proportion of total food intake that is soil 

AFs = bioavailability factor for soil 

TRV = toxicity reference value 

HQ = hazard quotient 

As shown in the equation, the soil and "food" components of the diet are distinctly separate, and are 

derived from different means of data collection. Separate soil and prey ingestion rates (or percentages) 

are input into the equation, and a soil-to-invertebrate tissue BAF is used to estimate CSON from observed 

prey tissue concentrations. Therefore, soil should not be included in prey estimates of dietary ingestion 

percentages or tissue concentrations because it should already be accounted for in the soil components 

of the equation. 

Soil intake and associated dose, accounted for in the RBC model, should represent all the sources of 

soil to the animal. The soil percentage of the food intake that is soil (Ps *100) was originally proposed in 

the ERA as 10% (Appendix G, Table G-1). The 10% was obtained from Beyer et al. (1994^) for the 

American woodcock, a granivore. Beyer et al. (Beyer) determined the percentages of food and soil in 

the diet by measuring soil in scat samples or ingesta in large intestines of various mammals and birds. 

The scat or ingesta samples were ashed and then adjusted for estimated digestibility of soil and food 

items. Therefore, the percentage of the diet that is soil as measured by Beyer repi-esents all the sources 

of soil to the animal, both through direct ingestion and indirect ingestion via soil adhered to or otherwise 

associated with the food samples. However, the Formation Environmental RBC model used invertebrate 

data from the 1999 collection which were unwashed and therefore contained soil included as part of the 

"prey tissue" concentrations. Formation Environmental (2010) recognized this double-counting of soil in 

the use of unwashed data and consequently reduced the soil percentage in the revised RBC model by 

one-half (from 10% to 5%) to remove the effect of soil adhered to unwashed invertebrates. However, 

they did not additionally compensate for the change to modeling an omnivore to calculate the pre-FS 

RAC (70% insects, 30% seeds in diet). An omnivore will have a lower incidental soil ingestion than a 

granivore because they actively seek grit for their gizzard to grind seeds, whereas omnivores typically 

do not (Lutik and Snoo 2004). In the NMED April 29, 2009 draft letter on the pre-FS RAC, 

insectivores/omnivores were modeled as having 1 to 5% incidental soil ingestion compared to 10% for 

' The reference cited for soil ingestion rates was Beyer (1986). The full reference was not provided in the report and there is no 
known publication by Beyer in 1986. Ttierefore, we assume that the reference was mis-cited and that Beyer et al. (1994) was 
the source of this information. 

ARCADIS/STSIU Insect Study 2010 3 December 2010 



Chino Mines Company STSIU Insect Study 2010 

granivores. An estimate of 2-3% soil ingestion might be reasonable for an omnivore with 70% insects in 
its diet because they ingest soil less frequently than granivores. In support, Lutik and Snoo (2004) found 
that only 33% of gizzards of a small non-granivore (reed bunting) had soil particles compared to 100% 
of gizzards of a similar-sized granivore (linnet, twite, and goldfinch). 

A better approach, as used in this study, is to obtain a tissue-only concentration of copper, and apply 
reasonable estimates of soil percentages expected to be ingested for an omnivore using information in 
Beyer. 

In addition to the technical uncertainties with the insect data described above, site conditions have also 
changed since the 1999 sampling of invertebrates, resulting in the potential reduction in bioavailability 
and hence uptake of Cu into tissues. For one, the historic Hurley smelter was shut down in 2000 and 
demolished in 2007. The smelter historically emitted acid-generating (thus pH-lowering) emissions and 
trace Cu concentrations; in the 1970s, in compliance with new Clean Air Act amendments, the two 
stacks on the smelter were permitted and controls were implemented to reduce emissions. Another 
factor is that a significant shift in pH upward was observed at STSIU following a "white rain" precipitation 
event on January 7, 2008 (ARCADIS 2008). During the event a milky alkaline rain containing calcium 
was deposited on the mine site. The change in pH due to the white rain event will lower cupric ion 
activity of the soil, and hence bioavailability to plants and invertebrates may also be reduced. 

One additional uncertainty of the use of the insect data in the pre-FS RAC was that the bioavailability of 
Cu in tissues was assumed to be 100%, but this assumption has never been tested. Bioavailability can 
be an important component of accurate risk assessment and is gaining more widespread application as 
quicker, more efficient in vitro systems are being developed to measure the bioavailability of substrates. 

Therefore, Chino completed an insect collection and analysis program specifically to address the 
technical uncertainties described above as well as collecting data that reflects current site conditions, 
which have changed substantially since the original data was collected in 1999. The program 
specifically included the following components in its field data collection and laboratory analysis 
program: 

• Percent moisture was determined for each insect sample; 

• Insects were collected using a variety of methods; 

• Insect tissue results were separated from soil contamination following a 2-step process, 
involving washing the insects prior to analysis and verifying that the soil was removed by ashing 
a subsample of each insect composite, and then using the percent ash to subtract the 
contribution from the associated soil. 

• Bioavailability of tissue samples was determined in vitro. 

2.1 Methods 

2.1.1 Sample Locations 

The primary objective of the sampling event was to update the soil-to-invertebrate Cu BAF at the 
STSIU. Therefore, sampling was conducted at the same locations and during the same timeframe (early 
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September) previously sampled by Newfields (2005) to maintain comparability between the two 
collection events. 

Sampling locations are shown in Figure 1. The locations of the 2010 sampling event were the same as 
the 1999 sampling event, and for ease of reference, the locations shown in Figure 1 are numbered. 
Each number corresponds to an ERA and/or STS sample, for example location 3 corresponds to ERA03 
and STS-IN-2010-03. The locations sampled in 2010 include all the locations previously sampled for 
insects at STSIU, with the exception of ERA-01, because the soil at this location is planned to be used 
soon as borrow till. Three additional locations were added to the 2010 program, corresponding to areas 
of higher soil Cu concentrations than previously sampled, in order to make the sample size more robust 
and to include higher soil Cu concentrations in the dataset. These sites also provided a greater range of 
terrain conditions because they were on steeper slopes or high rugged, ridge tops, which differed from 
the ERA sites, which were in flat, low-lying areas. 

At each location sampled in 1999, a 50-m transect was established from which 3 soil samples were 
collected from each transect (one sample at each end and one in the middle of the transect). Insects 
were then sampled along or nearby each transect. These former transects were located using GPS and 
marked. A larger area was then established around the original transect to better represent the area 
over which small birds could forage (Szaro and Jakle 1982). A 100 m-radius plot was established 
around the mid-point of each transect, and soil and insect samples were collected within the 100-m 
radius plot. 

2.1.2 Soil Sampling and Analysis 

At each location, 1 composite of 15 soil samples (0-6" depth) was collected within the 100 m-radius plot. 
Grab samples were collected within the plot as shown in Figure 2. Upon collection in the field, grab 
samples were placed on large plastic sheets and thoroughly mixed to homogenize the resulting 
composite sample. A -50g sample was collected from the homogenized sample, placed in a Ziploc bag, 
sealed and labeled, and submitted for analysis of paste pH and total Cu for the <2mm fraction and total 
Cu and total volatile solids (SM 2540 E) for the <250pm fraction. Remaining soil materials were archived 
in the event further analyses are warranted. 

One location was randomly selected for a blind field duplicate: 

Duplicate ID 

STS-SS-2010-DUP 

Original Sample 

STS-SS-2010-004 

Equipment was decontaminated between sites by rinsing the equipment with Dl water and phosphate-
free detergent. One rinsate sample (from site STS-IN-2010-11) was collected in a 500-ml plastic bottle 
and the sample was preserved with 1% nitric acid for analysis of Cu. The rinsate sample was non-detect 
for copper (<0.01 mg/L). 
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2.1.3 Insect Field Collection 

The primary method of collection used to accomplish a comprehensive sampling of the types of insects 
potentially present at each location involved using sweep nets and buttertly nets to collect ground-
dwelling and plant-dwelling insects. A minimum of 50 sweeps along the ground over the area of 
transects established in 1999 were completed, followed by netting along the ground and in plant matter, 
including shrubs, within the 100-m radius plot until at least 10 g wet weight of insects were collected 
(average of 51 g collected). Two sites had less than 10 g (5 g in site 16 and 8 g in site 18) because 
insects were scarce and/or conditions were windy. To the extent possible, the locations netted were 
representative of the entire plot. 

A supplementary insect collection method was piloted during the first days of collection, involving setting 
out yellow-painted pan traps which were filled with water in order to collect flying insects that may 
emerge close to dawn or dusk. Pan traps were placed at eight locations (sites 2, 3, 7, 8, 14, 15, 17 and 
18) and checked again the following day. Although pan traps captured different types of insects (more 
flies, bees, ants, silverfish) than netting, the pan traps were not a robust sampling method because the 
biomass captured was very small. Thus this method was discontinued after the first two days. Any 
insects caught in the pan traps were collected using tweezers and placed in a Ziploc bag, and 
composited with other insects collected by netting. 

After collection in the field, insects were sorted and identified to Order level, and visible plant parts 
removed from the insect composite. The insect composites were then weighed, and the proportions of 
different types of insects in the sample visually estimated. Samples were kept in Ziploc bags and stored 
at 4°C until laboratory analysis. Two locations were randomly selected for field duplicates from samples 
that contained enough biomass to allow for duplicate analyses: 

Duplicate ID 

STS-IN-2010-019 

STS-lN-2010-020 

Original Sample 

STS-IN-2010-015 

STS-IN-2010-012 

2.1.4 Sample Preparation and BAF Computations 

Soil adhered to the exterior of the insect or present in the gut of the insect can result in over- or under
estimates of tissue concentrations. Thus, removing the soil from the insect was accomplished in a 2-
step process. The first step involved washing the sorted, identified composite using a spray bottle filled 
with deionized (Dl) water. Samples were placed on a 63-pm sieve and sprayed with Dl water until the 
effluent appeared clear (usually 2-3 passes of the spray bottle were needed). Effluent was collected into 
a bowl and 2 random samples of effluent were retained for qualitative particle size determination. 
Photos of the washing station are shown in Appendix A. The washing equipment was decontaminated 
between samples by rinsing the equipment a minimum of 3 times with tap water, followed by a Dl water 
rinse. 

The second step of the process to separate tissue concentrations from soil contamination was to 
detennine the amount of remaining soil associated with the insect sample by ashing a subsample of 
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each insect composite to remove organic material, equivalent mostly to insect tissue. To represent the 

percent soil contribution of the insect sample, the percent ash was adjusted to include organic matter in 

the adhered soil that had been volatized from the sample (fraction ash divided by 1 minus the fraction of 

total volatile solids in soil). 

When the washed (not ashed) insect samples were submitted for analysis of Cu, the resulting 

concentration ("Total Cu") still included a fraction of soil in the gut and potentially a small amount missed 

during the washing that was still adhered to the exterior of the bugs. Thus "Total Cu" is the sum of 

Tissue Cu + Soil Cu. The contribution of Soil Cu to Total Cu level measured in the insect sample was 

determined by ashing the sample to determine the soil fraction as described above, which was then 

subtracted from Total Cu prior to determination of BAF. The equation to calculate tissue Cu is: 

Total_Cu = (%_soil * Soil_Cu) + (%_tissue * Tissue_Cu) 

To solve for Tissue Cu, the equation can be rearranged to: 

Tissue_Cu = TotalCu - (%soil * SoilCu) 

%_tissue 

Thus, to determine accurate Tissue_Cu (mg/kg, dry weight), the following parameters were measured: 

• Total_Cu (mg/kg, dry weight) 

• Soil_Cu (mg/kg, dry weight) 

• %_soil 

• %_tissue 

These parameters were measured in the following way: 

Total_Cu (wet weight) was determined by ICP AES (USEPA Method 3050B / 601 OB) of a 2-g 

homogenized subsample of insects that were collected and washed in the field. . 

Soil_Cu was measured by ICP AES (USEPA Method 3050B / 601 OB) of the <2 mm fraction of soil 

samples that were collected in the field. In the workplan, the <250 pm fraction of soil was specified 

because this fraction was thought to best represent the fraction of soil that is most easily sorbed onto 

other materials (USEPA 2007). However, there have not been any studies that have specifically 

examined the fraction of soil adhered to or in the gut of insects. The <250 pm fraction was sampled and 

analysed as planned, and results generally showed higher Cu concentrations than in the <2mm fraction. 

However, we chose to use the <2mm fraction instead as a more conservative estimate of soil 

concentration associated with the insect, given the uncertainties with the fraction of soil that best 

represents the sorbed fraction in and on insects. 

%_soil was measured by ashing a 4g homogenized subsample of washed, oven dried insects and 

accounting for the volatized organic matter that was in the soil. 

%_tissue was computed as 1-%_soil. 
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Percent moisture was determined for the soil and tissues, so that final insect tissue concentrations can 

be presented on a dry weight basis for the washed insects and on an ash-free dry weight (AFDW) basis 

for ashed insects for determination of BAFs. For comparison to 1999 data, insect concentrations are 

also shown on a wet weight (washed insects) and an ash-free wet weight (AFWW) basis. 

2.1.5 Sample Preparation and Analysis for In Vitro Bioaccessibility 

In addition to analysis of insect tissues to determine bioaccumulation of Cu, potential Cu relative oral 

bioavailability to birds from ingestion of insect tissues (AFf in RBC equation) was preliminarily addressed 

by determining the amount of Cu liberated from an in vitro bioaccessibility test of insect tissues. 

The in vitro method generally followed standard EPA in vitro protocols for the determination of lead 

bioaccessibility in soil, which is based on the swine model. Briefly, 1 g wet weight of the insect sample is 

placed into a 125-mL wide-mouth HDPE bottle. To the bottle is added 100 ± 0.5 mL of the extraction 

fluid (0.4 M glycine, pH 1.5). The sample is rotated end-over-end at 30±2 rpm for 1 hour while 

submerged in a water bath maintained at 37°C. After 1 hour, the bottle is removed, dried, and placed 

upright on the bench top to allow the undigested substrate to settle to the bottom. A 15-mL sample of 

supernatant fluid is removed directly from the extraction bottle into a disposable 20-cc syringe, and then 

filtered through a 0.45-pm cellulose acetate disk filter (25-mm diameter) to remove any particulate 

matter. The filtered samples of extraction fluid were then analyzed by ICP-AES (USEPA Method 6010). 

Some modifications to this procedure were made to reflect physiologic conditions of a bird rather than 

swine, and also to address potential mechanisms of digestion of a high organic matter sample (i.e., 

insects) rather than a predominately mineralized sample (i.e., soil). These modifications included: 

• Raising the pH to 2.6 (the stomach pH of a bird); 

Adjusting the water bath temperature to 42°C (the body temperature of a bird); • 

Adding 0.7 g pepsin bile salts. Although EPA determined that the addition of pepsin did not 
affect in vitro bioaccessibility results, pepsin breaks down large organic particles and may have 
a more significant role in the digestion of an insect sample than in the digestion process of a soil 
sample. 
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3.0 Results 

Results are described below for soil, insects and bioavailability tests. All laboratory records are included 
in Appendix B. 

3.1 Soil Data 

Soil data are shown in Table 1. At 7 1 % of the locations, the composite soil pH in 2010 was higher than 

the average pH in 1999. Using a one-sided paired Wilcoxon test, the shift was statistically significant 

(P=0.037). The shift is probably due to the white rain event and likely also due to the cessation of 

smelter activity since that time. Soil copper concentrations (<2 mm fraction) changed less (lower in just 

over half the sites), but they were still significantly lower in 2010 using the paired one-sided Wilcoxon 

test (P = 0.048). The pCu also significantly shifted upward between 1999 and 2010 (P = 0.013), with 

7 1 % of this sites having higher values in 2010. 

The total volatile solids (TVS) in soil used to adjust the ash percentage ranged from 3.3% to 6.3% for 

the <250pm samples, with an average of about 5%. TVS was not available for < 2 mm samples. The 

field duplicate soil sample (at site 4) was in good agreement with the original, with <10% difference in 

soil Cu and < 1 % difference in soil pH (Table 2). 

3.2 Insect Data 

A summary of the types of insects collected at each location is shown in Table 3. Species in the order 

Orthoptera (i.e., grasshoppers) were the most abundant by weight at most sites (2-15, except sites 3, 4, 

and 5), followed by Phasmida (walking sticks). Odonata (dragonflies and damselflies) were most 

abundant at sites 16 through 18. Hemiptera, Coleoptera and Leipdoptera species were found in good 

abundance at several sites. Hemiptera species tended to be very abundant in number (collected largely 

from plants), but represented only a small fraction of the total sample biomass. 

Laboratory insect data are shown in Table 4. Moisture content of insects ranged from 6 1 % to 78%, with 

a mean of 71%. Wet weight Cu concentrations ranged from 17 to 92 mg/kg, with an average of 37 

mg/kg. When sites 2-15 were compared to the unwashed 1999 insect data (Table 5) on a wet weight 

basis, the copper concentrations in the 2010 washed insect samples were significantly lower (mean = 

38 vs. 59 mg/kg, P= 0.022, one-sided paired Wilcoxon test), and 7 1 % of the 2010 locations had lower 

insect Cu concentrations than in 1999 (Table 5). The reason for the lower insect Cu concentrations in 

2010 may have been due to washing the insects, the effect of the white rain event, a result of collecting 

different or a wider variety of insects, declining bioavailability of Cu in the soil due to natural attenuation, 

or a combination of many factors. Nevertheless, the 2010 insect data are encouraging and indicates 

that Cu exposure to insects and their predators at STSIU is declining or may be lower than previously 

assumed. This trend is particularly noticeable closer to the smelter because many of the locations with 

lower pCu and lower insect Cu concentrations were near the smelter. 

Dry weight Cu concentrations of the two blind duplicate pairs (Table 2) differed by 22% and 33%, which 

is considered in generally good agreement for the purposes of this study (given one large insect in one 
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sample and missing from another can cause high variability). The average values from the original 
sample and the blind duplicate sample were used for all subsequent BAF calculations. 

The ash content of insect samples ranged from 2.5 to 10%, indicating a large amount of soil was still 
associated with the insect samples. When soil Cu concentrations (<2mm fraction) were incorporated 
into the AFDW calculation, site 17 resulted in a negative tissue Cu. The Cu concentration of this insect 
composite (17 mg/kg wet wt) was the lowest of all composite samples, despite having the highest soil 
Cu concentration (>2000 mg/kg). The composition of insects in this sample was also different than at 
other sites: there was a high fraction of flying insects (Odonata, Hymenoptera) which was not typical of 
most sites, and Hymenoptera and Mantodea species were collected here but not elsewhere. The flying 
insects could have originated from an area outside of the assumed soil exposure area that was sampled 
concurrently with the insects, or in general these insects may have had a wider foraging area than the 
other insects. Also, because the soil Cu concentration was very high at this site, even small 
measurement errors in the pre-ashed and post-ashed weights could have resulted in an overestimate of 
the amount of soil associated with the insects, further contributing to obtaining a negative concentration. 
Because of the low tissue Cu concentrations and the apparent disassociation between soil Cu and 
insect tissue Cu, this sample was excluded from the BAF calculations when using the ash-free prey Cu 
concentrations in the RBC model. 

A striking result of the insect data collected in 2010 was that insect tissue concentrations, either washed 
or on an AFDW basis, remained very consistent despite differences in associated soil concentrations. 
Some of the lowest tissue concentrations were measured in areas with the highest soil concentrations 
(sites 16 through 18), actually producing a flat regression slope (slope not significantly different from 
zero, P = 0.6287) based on just the washed insect data (Figure 3). The AFDW dataset (without site 17) 
resulted in a relatively flat slope, also (not significantly different from zero, P = 0.471, Figure 4). A 
significant positive relationship was observed in the 1999 data set (Figure 5), but this is unsurprising 
given that the insects were unwashed. 

The soil to insect Cu 1999 natural log BAF regression (InCuson vs. InBAF, Figure 6) was updated with 
the 2010 washed and AFDW BAF data (Tables 5 and 6, Figures 7 and 8). The 2010 BAF regressions 
predict lower insect tissue Cu for the same soil Cu than the 1999 regression (based on soil Cu 
concentrations at <2mm). 

3.3 Bioavailability 

The in vitro bioaccessibility (IVBA) results are shown in Table 7. IVBA of insect tissues ranged from 57 
to 91%, with a mean of 73%. However, if the percent IVBA were applied to the washed insect data 
(mg/kg wet weight), the resulting bioavailable Cu in each insect tissue essentially matches that of the 
ash-con-ected data (Table 7). Thus, the comparison provides support that the ash-corrected insect Cu 
concentrations represent the bioavailable portion of total Cu that predators (i.e., birds) will absorb 
through the gut, resulting in toxicological effects. 

This also suggests that, in effect, Cu in insect organic tissue is mostly bioavailable (near 100%), 
whereas Cu in the soil in the ash is mostly unavailable (near 0%). The <100% bioavailability determined 
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in the washed insects is probably due to the small amount of soil still remaining in the gut or adhered to 
the unwashed insect. 
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4.0 Updates to the RBC Equation and Pre-FS RAC calculation 

The updated BAF regression model using the washed insect data (Figure 7) was input into the RBC 

model to examine the impact on calculations of a bird RAC. Using the input parameters specified in 

Fomiation Environmental (2010), except for using the 2010 washed insect BAF and 73% bioavailability 

of insects, a STSIU-specific bird RAC is calculated at 6,051 mg/kg soil (Table 8). The soil percentage 

(Ps) used in the RBC equation was conservatively set at 5%, rather than 2-3% that probably is more 

typical of insectivorous/omnivorous birds. 

For RBC calculations based on AFDW-based BAF (Figure 8), tissue bioavailability was assumed to be 

100% because the bioavailability test was not performed on AFDW insects, but rather on washed 

insects. The calculated RBC using AFDW-based BAF and 100% prey availability is much higher, at 

8,609. 

The pre-FS FAC calculated using a granivore with a diet of 100% seeds is 7,344 mg/kg if the incidental 

soil ingestion is 5%, based on 1999 soil Cu to seed Cu BAFs in Formation Environmental (2010). If a 

more conservative soil ingestion of 10% is used (ignoring double-counting of soil on the 1999 unwashed 

seeds), the pre-FS RAC is lower at 4,031. Thus, the Pre-FS RAC range (depending on the scenario) is 

from about 6,000 to 8,000 mg/kg for omnivorous bird and ranges from 4,000 to 8,000 mg/kg Cu for all 

types of birds, which is much higher than the 626 mg/kg calculated in Formation Environmental (2010). 
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5.0 Discussion 

5.1 Uncertainty in Results 

Uncertainty exists in the calculation of the Pre-FS RAC, particulariy in regard to the the Cu 
concentration in tissue after ashing, soil bioavailability fraction (AFs) arid soil ingestion proportion (Ps). In 
the current study, the insect samples were ashed, and the weight of the ash was assumed to equal the 
weight of the soil in/on the insects. Among the methods described in the literature, Stafford and 
McGrath (1986) proposed ashing insects and subsequently digesting the ash using a strong acid. Not 
digesting the ash in acid could have resulted in an underestimate of the amount of Cu in the insect 
tissue (see Appendix C). Nevertheless, the results for the ashing compared to the in vitro 
bioaccessibility test suggest the bioavailability fraction (AFs) for soil may be too high. The percent of the 
food ingestion in soil is uncertain because definitive studies are not available for omnivorous birds that 
primarily feed on invertebrates. However, to reach a 626 mg/kg Pre-FS RAC would require a >50% soil 
ingestion rate if either the washed or AFDW insect data was used. Such values are unrealistic because 
the highest estimate in Beyer et al. (1994) for ten-estrial species was 10% for species that actively seek 
soil as grit. 

5.2 Chino Results Compared to Other Insect Studies 

Copper is an important micronutrient and, unlike non-essential metals, may be homeostatically 
regulated up to a certain level, which could be one explanation for why the slope of insect Cu versus soil 
Cu is flat. The absence of an increasing trend appears to be atypical, however; in the only other study 
found (Karadjova and Markova 2009) in which terrestrial insects were collected and "washed" (via 
ultrasonication), grasshopper body burdens still tended to increase with (presumably) increasing soil Cu 
associated with distance from a smelter. However, the comparison may be still be apples-to-oranges: 
only one order of insect (grasshoppers) was collected in the Markova study, whereas multiple insect 
orders were collected at Chino, and the soil was removed from the insects via ultrasonic bath rather 
than washing, so efficiency of soil removal may have differed. Also, the Cu soil concentrations of the 
Karadojova and Markova study area were low (10-34 mg/kg reported in Shegunova 2001 for an area 
covering same area as that study) compared to the Chino study area. 

Despite the consistent tissue results between background or low-impacted (100-300 mg/kg) and higher-
impacted (>300 mg/kg) soils, tissue Cu concentrations in insect samples at Chino remain higher than 
"reference" sites collected throughout the world (Table 9). Explanations as to why these results do not 
correspond to other insect uptake studies can be due to soil Cu of "reference" areas in the published 
studies tending to be low (-20 mg/kg in the worid on average, Shegunova 2001), but not deficient 
(Hopkin 1992). The insects exposed to higher Cu concentrations in Chino may have adapted to 
maintaining a higher steady state Cu concentration in their tissues. Differences in the kinds of insects 
collected in the published studies compared to those in the Chino study might also make a difference if 
the insects at Chino regulate Cu at higher levels. Larvae and juveniles in particular tended to have lower 
Cu concentrations than their adult counterparts (e.g., Lindqvist 1992), and some of the studies in Table 
9 may have had more larvae/juveniles than in the Chino samples. Another explanation may be that soil 
Cu bioavailability could be lower in most of the "reference" sites evaluated in Table 9, because these 
sites tended to consist of undisturbed areas with no known pollution source; thus the soil Cu is more 
likely in highly weathered, recalcitrant (thus largely non-bioavailable) fonms. Finally, as shown in Stafford 
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and McGrath (1986), locations with low soil metal concentrations can dilute an unwashed or partially-
washed insect sample, resulting in under-representative invertebrate metal concentrations. Despite the 
uncertainty in the explanation for the trend, the results suggest the invertebrates available for birds to 
prey upon have relatively low copper concentrations in their tissue throughout the site, and the main 
challenge for the birds is the incidental ingestion of soil high in copper. 
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Table 1. 2010 Soil data collocted for the Insect study. 

2010 Soil Sample 
ID 

STS-SS-2010.002 
STS-SS-2010-003 
STS-SS-2010^)04 
STS-SS-2010-005 
STS-SS-2010^)06 
STS-SS-2010-007 
STS-SS-2010-008 
STS-SS-2010^)09 
STS-SS-2010^)10 
STS-SS-2010-011 
STS-SS-2010-012 
STS-SS-2010-013 
STS-SS-2010-014 
STS-SS-2010^)15 
STS-SS-2010-016 
STS-SS-2010-017 
STS-SS-2010-018 

Correspondin 
g1999 

Locallon 

ERA02 
ERA03 
ERA04 
ERA05 
ERA06 
ERA07 
ERA08 
ERA09 
ERA10 
ERA11 
ERA12 
ERA13 
ERA14 
ERA15 
(NEW) 
(NEW) 
(NEW) 

<2mm fraction of soil 

Soil pH (0<- ) 

1999 soil 

pH' (avg) 

4.8 
5.0 
4.8 
6.6 
6.7 
5.5 
7.0 
4.3 
4.5 
7.7 
7.8 
4.8 
7.7 
7.7 
n/a 
n/a 
n/a 

1999 soi l 

pH' (max) 

4.9 
6.8 
5.1 
7.8 
7.8 
7.9 
7.3 
4.4 
4.9 
7.8 
8.0 
5.8 
7.8 
7.9 
n/a 
n/a 
n/a 

2010 soi l 

pH ' 

e.2 
6.5 
6.3 
6.4 
6.3 
6.7 
7.0 
4.6 
5.4 
7.0 
7.8 
6.3 
7.5 
7.8 
4.9 
6.0 
6.0 

Soil Cu (mg/kg 0-6-) 

1999 soi l 

Cu' (avg) 

811 
709 
541 
521 
499 
789 
710 
546 
485 
276 
204 
161 
109 
712 
n/a 
n/a 
n/a 

1999 sol i 
Cu (min) 

694 
521 
360 
60 
291 
402 
685 
502 
395 
210 
96 
4 

100 
584 
n/a 
n/a 
n/a 

2010 soil 

Cu ' 

860 
625 
486 
238 
622 
758 
643 
291 
197 
277 
215 
186 
129 
529 
1120 
2060 
1100 

Soil pCu (0-6-) 
calculated 

1999 soil 

pCu' 

4.1 
4.4 
4.6 
6.3 
6.4 
4.8 
6.3 
4.1 
4.4 
8.1 
8.4 
6.0 
9.1 
7.0 
n/a 
n/a 
n/a 

2010 soil 

pCu' 

6.0 
6.1 
7.0 
5.8 
5.9 
8.4 
5.1 
6.3 
7,4 
8.4 
7.2 
8.7 
7.4 
3.8 
4.1 
4.9 

<250um fraction of soil | 

2010 soi l Cu ' 
(mg/kg) 

902 
956 
753 
511 
837 
816 
645 
431 
432 
393 
366 
485 
184 
837 
1790 
3080 
2420 

Total Volatile 
Solids {%) 

4.8 
4.3 
3.3 
3.5 
3.3 
3.8 
3.3 
4.6 
4.8 
5.8 
5.1 
5.2 
6.3 
6.3 
5.0 
5.3 
5.3 

Notes: 
* mean of 3 samples on S(Vm transect 
'composite of 15 samples in 10O.m radius area (wet weight) 
n/a = not appllcatjie. Location not sampled in 1999. 
Blue highlighted ceils indicate 2010 Cu < 1999 Cu, and 2010 pH or pCu > 1999 values. 



Table 2. Summary of bl ind field duplicate samples. 

Location 

12 
12 

15 
15 

4 
4 

4 
4 

Sample 10 

STS-IN-2010^)12 
STS-IN-2010.020 

STS-IN.2010-015 
STS-IN-2010-019 

STS-SS-2010-004 
STS-SS-2010-DUP 

STS-SS-2010^)04 
STS-SS-2010-DUP 

Matrix 

Insect 
Insect 

Insect 
Insect 

Soil. <2mm 
Soil, <2mm 

Soil. <250um 
Soil. <2S0um 

Sample 
Type 

Original 
Duplicate 

Original 
Duplicate 

Original 
Field Dup 

Original 
Field Dup 

Cu (mg/kg 
wet) 

28 
40 

101 
83 

486 
530 

753 
730 

pH 

— 
— 
— 
— 
6.3 
6.3 

— 
— 

% Moisture 

73.3 
73.0 

71.4 
70.5 

3.40 
3.3 

0.3 
0 

Cu (mg>g 
dry) 

106 
148 

353 
283 

503 
548 

755 
730 

%TVS 

91.3 
96.2 

94.2 
94.6 

— 
— 
3.3 
3.2 

% A s h 
remaining 

8.7 
3.8 

5.8 
5.4 

— 
— 

96.73 
96.79 

Notes: 
TVS = total volatile solids 

— = parameter not measured (or this sample. 



Table 3. Taionomic order composltlan (%) of Insect samples. 
S m v l o m 
STS-IN-2010.02 
STS.IN-2010-03 
STS-IN-2010.04 
STS-IN-2O1(>.06 
STS-rN.201(W16 
STS^N-201O.O7 
STS.|N-20tO-OS 
STS-IN-2010.0e 
STs.rr4-2oto.io 

STSJN-20tO.11 
STS.IN-2010-12 
STS.IN.2010.t3 
STSJN-2010.14 
STSJN-2010.1S 
STS4N.2010.16 
STSJN.20tO-t7 
STS-IN-20t0.16 
Avsnsa « : 

lOIOCopportrntms) 
aeo 
625 
486 
236 
622 
756 
64] 

201 
1S7 
277 
215 
166 
126 
52g 
1120 
2060 
1100 
608 

Offhoptm 

60 
11 
0 

25 
45 
32 
06 
60 
60 
m 
07 
00 
56 
00 
0 
0 
5 

S2 

0 
0 
5 
to 
0 
32 
0 
S 
30 

1 
0 
<1 
IS 
1 
0 
10 
to 
6 

Hairtptora 
to 
46 
5 
10 
36 

1 
5 
6 
6 
0 
0 
0 
15 
0 
5 

<1% 
0 
6 

Odonaa 
0 

20 

5 
0 

3 
15 
0 
5 
0 
0 
0 
5 
0 
0 
70 
35 
60 
14 

10 
2 
0 
4 
1 

20 
0 
4 

0 
0 
0 
5 
0 
0 

20 
10 
5 
4 

Ptiasnkta 

0 

21 
65 
51 
15 
0 
0 
0 

3 

0 
3 
1 
0 
0 
0 

30 
0 
12 

OOin 

0 
<1« 

0 
0 
0 
0 
0 

1 
0 
0 
0 
0 
12 
0 
5 
IS 
0 
3 

Otf iar.notM 

1 Ephemoptsra 

1 VBTV laino ooteptDar (Lepidoptoia) 

2% sfrall bfuwn WMIIIS 

http://STs.rr4-2oto.io
http://STSJN-20tO.11
http://STS.IN.2010.t3


Table 4. 2010 insect copper concentrations 

Location 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Sample ID 

STS-IN-2010-002 

STS-IN-2010-003 

STS-IN-2010-004 

STS-IN-2010-005 

STS-IN-2010-006 

STS-IN-2010-007 

STS-IN-2010-008 

STS-IN-2010-009 

STS-IN-2010-010 

STS-IN-2010-011 

STS-IN-2010-012 

STS-IN-2010-013 

STS-IN-2010-014 

STS-IN-2010-015 

STS-IN-2010-016 
STS-IN-2010-017 

STS-IN-2010-018 

Insect Cu 
(mg/kg wet 

washed^ 
48.5 
40.7 

29.6 

21.9 

55.7 

16.9 

46.4 

41.9 

28.5 

27.5 

34.1 

33.5 

19.5 
92.2 

39.8 

17.5 

34.3 

, TVS and moisture data. 
% Insect 
Sample 

Moisture 
72.4 

63.2 

67.8 

70.5 

65.8 

75.3 

71.4 

72.9 

71.6 

71.1 

73.2 

71.0 

77.7 

71 

61.1 
70.7 

74.9 

Insect Cu 
(mg/kg dry 
washed) 

176 

111 

92 

74 

163 

68 

162 

155 

100 

95 

127 

116 

87 

318 

102 

60 

137 

% TVS in 
insect 

samples 

94.7 

92.4 

89.8 

90.9 

91.2 

93.1 

92.1 

94.6 

94.2 

93.7 

93.8 

96.4 

97.5 
94.4 

94.1 

91.9 

94.7 

% Ash content of 
insect samples 

5.3 

7.6 

10.2 

9.1 

8.8 

6.9 

7.9 
5.4 

5.8 

6.3 

6.3 

3.6 

2.5 

5.6 

5.9 

8.1 

5.3 

Notes: 

TVS = total volatile solids 

includes soil In gut and adhered to insect that was not completely removed by washing 



Table 5. 

Location 

2 
3 
4 
5 
6 
7 

e 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

1999 soli and unwashed Insect data summary compared to washed 

1999 
Sample ID 

ERA02 
ERA03 
ERA04 
ERA05 
ERA06 
ERA07 
ERA08 
ERA09 
ERA10 
ERA11 
ERA12 
ERA13 
ERA14 
ERA15 

n/a 
n/a 
n/a 

1999 Soli 
Cu (mg/kg)* 

694 
789 
360 
80 
291 
1220 
716 
603 
488 
244 
96 
157 
102 
658 

— 
— 
— 

1999lisect 
Cu (mg/kg 

wetwt) 

58 
74 
56 
48 
68 
99 
135 
51 
11 
26 
19 
48 
49 
89 

— 
— 
— 

1999 Insect 
Cu 

(mg/kg dry 

200 
254 
194 
164 
234 
341 
466 
177 
37 
89 
66 
165 
169 
307 

— 
— 
— 

1999 BAF 
(wetwt) 

0.08 
0.09 
0.16 
0.60 
0.23 
0.08 
0.19 
0.09 
0.02 
0.11 
0.20 
0.31 
0.48 
0.14 

— 
— 
— 

or ash-free 2010 Insect data. 

1999 BAF 
(drywt) 

0.29 
0.32 
0.54 
2.06 
0.81 
0.28 
0.65 
0.29 
0.08 
0.36 
0.69 
1.05 
1.66 
0.47 

— 
— 
— 

2010 Insect Cu 
(mg/kg wet wt 

washed) 

49 
41 
30 
22 
56 
17 
46 
42 
29 
28 
34 
34 
20 
92 
40 
18 
34 

2010 BAF 
(Washed) 

0.06 
0.07 
0.06 
0.09 
0.09 
0.02 
0.07 
0.14 
0.14 
0.10 
0.16 
0.18 
0.15 
0.17 
0.04 
0.01 
0.03 

2010 BAF 
(AFWW) 

0.04 
0.04 
0.03 
0.07 
0.06 
0.00 
0.05 
0.14 
0.13 
0.08 
0.15 
0.18 
0.15 
0.17 
0.01 
n/a 

0.02 

Notes: 

' soil copper concentration data from 'location 1* samples collected in 1999 (following Newfields 2(X)5) 

' Dry weights estimated using average of 71% moisture, based on avg of 2010 data. 

Blue highlighted cells indicate 2010 Cu < 1999 Cu in insects 

AFWW - Ash free wet weight 



Tables 

LocaOon 

2 
3 
4 

6 
7 
8 
9 
10 
11 
12 
13 
U 
15 
16 
17 

m 

Insect Cu BAF computations on ash-free dry weight of Insects from the 2010 data. 

Sample (D 

SrS-IN-201(W)02 
STS- IN .2010K)03 

STS-IN.201(M)W 
STS-IN-201frOOS 
STS-INI-2010-0a« 
STS-IN-20iaCa7 
STS-IN-2010^)08 
STS-IN-2010^)0S 
STS-IN-201M10 
STS-IN-2010-011 
STS-IN-2010^12 
STS-1N-201M13 

STS-IN.201(W)15 
STS-IN-201W)16 
STS.IN.201(M)17 

Soil Copper e <2mm 

SollCu 
(mg/kg net 

660 
625 
508 
238 
622 
756 
643 
291 
197 
277 
215 
186 

529 
1120 
2060 
1100 

KSoD 
Moisture 
(<2mm) 

6.00 
5.90 
3.30 
380 
4.30 
5.60 
2.70 
7.40 
S80 
4.50 
3.90 
3.50 

4.50 
7.50 
7.50 

SM 

SoilCu 
(mgAgdiy 

wl) 

915 
664 
525 
247 
650 
803 
661 
314 
209 
290 
224 
193 

1M 
554 
1211 
2227 

im 

LnSollCu 
(«etwl) 

6 8 
6.4 
6 2 
5 5 
6.4 
6.6 
6 5 
5.7 
5 3 
5 6 
5 4 
5 2 

U 
6.3 
7.0 
7.6 
Vtt 

LnSol lCu 

( * y « i ) 

6.8 
6.5 
6.3 
5 5 
6.5 
6.7 
6.5 
5 8 
5.3 
5 7 
5 4 
5 3 
4.9 
6.3 
7.1 
7.7 

%TVS 
soil 

(«250imi) 

4.8 
4.3 
3.3 
3.5 
3 3 
3.8 
3.3 
4.6 
4.8 
5 6 
5 1 
5 2 

6.3 
5 0 
5 3 
S.S 

Insed BAF Calculations (based on <2mm) j 

Insect Cu. 

AFDW' 

132 
63 
41 
56 
114 
12 

118 
145 
93 
81 
120 
112 

303 
29 

•143 
76 

Insect Cu. 

AFWW' 

36.47 
23.12 
13.15 
16.58 
39.02 
2.88 

33.71 
39.30 
26.50 
23.46 
32.28 
32.62 
19.19 
87.85 
11J5 

-.1.88 
19.04 

2010 BAF 
(AFDW) 

0.14 
0.09 
0.08 
0.23 
0.18 
0.01 
0.18 
0.46 
0.45 
0.28 
0.54 
0.58 

0.55 
0.02 

— b.bi 

2010 BAF 
(AFWW) 

0.04 
0.04 
0.03 
0.07 
0.06 
0.00 
0.05 
0.14 
0.13 
0.08 
0.15 
0.18 
6.lS 
0.17 
0.01 

— 0.6* 

U B A F 
(AFDW) 

-1.93 
-2.36 
-2.55 
-1.48 
-1.74 
-A23 
-1.72 
-0.77 
-0.81 
-1.27 
-0.62 
-0.54 

A i i 
-0.60 
-3.73 

— • i . l i 

LnBAF 
(AFWW) 

-3.18 
-3.30 
-3.65 
-2.66 
-2.77 
-557 
-2.95 
-2.00 
-2.01 
-2.47 
-1.90 
-1.74 
-1.91 
-1.80 
-4.60 

— -d.0« 

Notes: 

AFDW - Ash free dry weight (adjusted for total volattzed solids in son) 

AFWW • Ash free wet weigh) (adjusted for total wlailzed solids in soB) 

TVS • Total volatilized solids 



Table 7. Irisect Cu bioavailabilty computations from the 2010 data. 

Sample ID 

STS-IN-2010-002 

STS-IN-2010-004 

STS-IN-2010-005 

STS-IN-2010-010 
STS-IN-2010-014 

Washed Insect 
Cu 

(ma/ka wet wt l 
48.5 

29.6 

21.9 

28.5 

19.5 

Extraction Fluid 
Cu (mg/L) 

0.335 

0.17 

0.142 

0.242 

0.177 

In vitro 
bioaccessibility (%) 

69 

57 

65 

85 

91 

Bioavailable Cu In 
Washed Insects 
(ma/ka wet wt) 

34 

17 

14 

24 

18 

Insect Cu 
(AFWW. mg/kg 

wetvrt) 
36 

13 

17 

26 

19 

Notes: 

Insect mass = 1g; Extraction Fluid Volume = 0.1 L 

mg/kg = milligram per kilogram 

% = percent 



Table 8. Input parameters used to compute the bird Copper RAC. 
Parenwter 

Rcceoior 
Diet 

BWbirds 

FIR 

™v 
HO 

Cseed 

^Invert 

^ diet seed 

kd ie t fo l laoe 

'% diet Invert 

IRlood.wi-spednc 

IRsol.wi-SDedflc 

AForev 

AFsoll 

% diet soil 

SbpeBAF.seeds 

lnlcotBAF,see<b 

SiopeeAF.foilaoe 

IrtcolBAF.Inverts 

R A C - S d l 

unn 

_ 
_ 
0 

Q dm/day 

mg/kq-bwday 

_ 
ntifl/kqdnr 

% 
% 
% 

qdtyJnbw 

Qdrv/qbw 

_ 
% 

^ 
_ 
_ 
_ 

m j A j 

WaslMd hiMCI Data 

SGF8 
omnM)fe 

12.00 
3.44 

42 

1 

51 

116 

30H 

0% 

70% 

0.29 

1.5E-02 

7311 

2S% 

5% 

-0.7002 

1.3300 

-0.3933 

4.7489 

6,051 

AFOWInutlDita 
SGFB 

omnivore 

12.00 

3.*« 

42 

1 

57 

31 

30H 

0% 

70% 

0.29 

1.56-02 
100% 

25% 

5% 

-0.7002 

1.3300 

•0.3933 
6.3092 

6,609 

CIKtIon 

Fonnatbn Envtronmental (2010) 

Nagy (2001). all oassartne birds 

Fonnatbn Envtronmental (2010) 

Calculated l iom BAF regression 

Calculated from BAF regression 

Fomiation Envtronmental (2010) 

Fomiation Envtionmental (2010) 

Fomiatton Envtionmental (2010) 

Calculated horn FIR and BW 

Calculated (lom FIR. % Ingestion Soli, and BW 

73% from IVBA results: 100% Is default assuniiitlon 

Formatbn Environmental (2010) 

Fonnetbn Envtronmental (2010) 

Formatbn Environmental (2010) 

Formatbn Environmental (2010) 

2010 BAF Regression 

2010 BAF Regression 

Notes: 
SGFB = small ground feeding bird 
BW • body weight 
FIR - food Ingestion rate 
TRV - toxidty reference value 
HO - hazard quotient 
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ARCADIS 

Figures 





Figure 2. Soil Sample Grab Locations within Each 100-m Radius Plot 

200 meter plot (100-m radius) 

/o 
o 

5. 

o! 

K 

o 

O Soil sampling location 2010 
j—[Transect location established 1995 

Note: figure not to scale. 



Figure 3. Regression of insect tissue and soil Cu concentrations for washed samples. 
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Notes: 
Insect data on dry weight basis but not corrected for soil content. 



Figure 4. Regression of AFDW insect tissue and soil Cu concentrations excluding site 17. 
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Notes: 
Insect data on AFDW basis for sites 1-16 and site 18. 



Figure 5. Regression of insect tissue and soil Cu concentrations from 1999 dataset. 

insect-Soil: 1999 Dataset 
(dry weight basis) 

500 1000 1500 

Soil Copper (mg/kg) 

2000 2S00 

Notes: 
Soil copper based on average of all 3 soil samples at each location 
Insect data converted to dry weight assuming 71% moisure (avg of 2010 data) 



Figure 6. Insect Cu BAF regression with 1999 data. 
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Notes: 
Based on unwashed insect data. (Reproduction of Figure 1 from the April 2010 Formation Technical 
Memorandum) 



Figure 7. Insect Cu BAF regression with 2010 data (washed insects). 
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Notes: 
Based on washed insect data not corrected for ash content. 



Figure 8. Insect Cu BAF regression with 2010 data (AFDW basis). 
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Notes: 
Based on AFDW@ <2mm soil Copper, site 17 excluded 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800)334-5493 

Report to: 

Pam Pinson 
Freeport-McMoRan - Chino Mines Company 

PO Box 10 
Bayard, NM 88023 

cc: Anne Thatcher 

October 25, 2010 

Bill to: 

Pam Pinson 
Freeport-McMoRan - Chino Mines Company 

P.O. Box 13308 
Phoenix, M 85002-3308 

Project ID: ZN01CC 
ACZ Project ID: L84530 

Pam Pinson: 

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on September 17, 
2010. This project has been assigned to ACZ's project number, L84530. Please reference this number in all 
future inquiries. 

Ail analyses were performed according to ACZ's Quality Assurance Plan. The enclosed results relate only to 
the samples received under L84530. Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute. 

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet ail requirements of NELAC. 

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising 
from the use of a partial report. 

All samples and sub-samples associated with this project will be disposed of after November 25, 2010. If the 
samples are determined to be hazardous, additional charges apply for disposal (typically less than 
$10/sample). If you would like the samples to be held longer than ACZ's stated policy or to be returned, please 
contact your Project Manager or Customer Service Representative for further details and associated costs. 
ACZ retains analytical reports for five years. 

If you have any questions or other needs, please contact your Project Manager. 

Scott Habermehl has reviewed 
and approved this report. 

REPAD.01.06.05.02 Page 1 of 15 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Case 
Narrative 

Freeport-McMoRan - Chino Mines Company 

Project ID: ZN01CC 
ACZ Project ID: L84530 

October 25, 2010 

Sample Receipt 

ACZ Laboratories, Inc. (ACZ) received 5 animal tissue samples from Freeport-McMoRan • Chino Mines Company on 
Septemtier 17, 2010. The samples were received in good condition. Upon receipt, the sample custodian removed the 
samples from the cooler, inspected the contents, and logged the samples into ACZ's computerized Laboratory Information 
Management System (LIMS). The samples were assigned ACZ LIMS project number L84530. The custodian verified the 
sample information entered into the computer against the chain of custody (COG) forms and sample bottle labels. 

Holdihg Times' 

All analyses were performed within EPA recommended holding times. 

Sample Analysis 

These samples were analyzed for inorganic parameters. The individual methods are referenced on both, the ACZ invoice 
and the analytical reports. The extended qualifier reports may contain footnotes qualifying specific elements due to QC 
failures. In addition the following has been noted with this specific project: 

1. The Invitro Bioaccessibility Assay results have been qualified with the N1 flag on the extended qualifier report. The 
chemist noted that the Standard Operating Procedure for the method had been modified as following: 1. Extraction fluid pH 
of 2.6 units. 2. Extraction temperature to 42 C. 3. 0.7 g of pepsin added to all vessels before extraction. 

REPAD.03.06.05.01 Page 2 of 15 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-002 

ACZ Sample ID: L84530-01 
Date Sampled: 09/08/10 13:55 
Date Received: 09/17/10 
Sample Matrix: Animal Tissue 

Metals Analysis 
Parameter 
Copper (IVBA) 

Soil Preparation 
Parameter 

EPA Method 
M6020 ICP-MS 

£PA Method 

Result Qual XQ Units MDL POL Date Analyst. 
0.335 mg/L 0.005 0.03 10/21/10 9:29 msh 

Result Oual XQ Units MDL PQL Date Analyst 

In Vitro EPA 9200.1-86 
Bioaccessibility Assay 

10/07/1011:00 brd 

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-004 

ACZ Sample ID: L84530-02 
Date Sampled: 09/10/10 09:30 
Date Received: 09/17/10 
Sample Matrix: Animal Tissue 

Metals Analysis 
Parameter 

Copper (IVBA) 

Soil Preparation 

Parameter 

EPA Method 
M6020 ICP-MS 

EPA Method 

Result Qual XQ Units MDL PQL Date Analyst 

0.170 mg/L 0.005 0.03 10/21/10 9:35 msh 

Result Qual XQ Units MDL PQL Dale Analyst 

In Vitro EPA 9200.1-86 
Bioaccessibility Assay 

10/07/10 11:00 brd 

REPIN.02.06.05.01 • Ptease refer to Oualifier Reports for details. 

Page 4 of 15 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
I Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-005 

ACZ Sample ID: L84530-03 
Date Sampled: 09/10/10 09:30 
Date Received: 09/17/10 
Sample Matrix: Animal Tissue 

Metals Analysis 
Parameter 
Copper (IVBA) 

Soil Preparation 

Parameter 

EPAMethoa 
M6020 ICP-MS 

EPA Method 

Reault Oual XQ 4Jnits MDL PQL Date Analyst 

0.142 mg/L 0.005 0.03 10/21/10 9:37 msh 

Result . Qual XO Units MDL PQL Date Analyst 
In Vitro EPA 9200.1-86 
Bioaccessibility Assay 

10/07/10 11:00 brd 

REPIN.02.06.05.01 • Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-010 

ACZ Sample ID: L84530-04 
Date Sampled: 09/11/10 12:00 
Date Received: 09/17/10 
Sample Matrix: Animal Tissue 

Metals Analysis 
Parameter 
Copper (IVBA) 

Soil Preparation 
Parameter 

EPA Method 

M6020 ICP-MS 

EPA Method 

Result Qual XQ Units MDL PQL Date - Analyst' 
0.242 mg/L 0.005 0.03 10/21/10 9:44 msh 

Result Oual XQ: Units MDL PQL Date Analyst 

In Vitro EPA 9200.1-86 
Bioaccessibility Assay 

10/07/10 11:00 brd 

REPIN.02.06.05.01 • Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-014 

ACZ Sample ID: L84530-05 
Date Sampled: 09/08/10 11.25 
Date Received: 09/17/10 
Sample Matrix: Animal Tissue 

Metals Analysis 
Parameter 
Copper (IVBA) 

Soil Preparation 
Parameter 

EPA Method 
M6020 ICP-MS 

EPA Method 

Result . Qual XQ Units MDL PQL Date Analyst 
0.177 mg/L 0.005 0.03 10/21/10 9:46 msh 

Result Qual XQ Units MDL PQL ' Date ^ Analyst 
In Vitro EPA 9200.1-86 
Bioaccessibility Assay 

10/07/10 11:00 brd 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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/ ICZ Laboratories, Inc. 
2773 Downhill Drive Sleamboal Springs, CO 80487 (BOO) 334-5493 

Inorganic 
Reference 

Report Header EujIanatiohB 

Batch A distinct set of samples analyzed at a specific time 

Found Value of the QC Type of Interest 

Limit Upper limit for RPD, In %. 

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg) 

MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for Instalment and annual fluctuations. 

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis 

PQL Practical Quantitation Limit, typically S times the MDL. 

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg) 

RPD Relative Percent Difference, calculation used for Duplicate QC Types 

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg) 

Sample Value of the Sample of interest 

QC Sample Types 

AS Analytical Spike (Post Digestion) 

ASD Analytical Spike (Post Digestion) Duplicate 

CCB Continuing Calibration Blank 

CCV Continuing Calibration Verification standard 

DUP Sample Duplicate 

ICB Initial Calibration Blank 

ICV Initial Calibration Verification standard 

ICSAB Inter-element Correction Standard - A plus B solutions 

LCSS Laboratory Control Sample - Soil 

LCSSO Laboratory Control Sample - Soil Duplicate 

LCSW Laboratory Control Sample - Water 

LCSWD Laboratory Control Sample - Water Duplicate 

LFB Laboratory Fortrried Blank 

LFM Laboratory Fortified Matrix 

LFMD Laboratory Fortified Matrix Duplicate 

LRB Laboratory Reagent Blank 

MS Matrix Spike 

MSD Matrix Spike Duplicate 

PBS Prep Blank - Soil 

PBW Prep Blank - Water 

PQV Practical Quantitation Verification standard 

SDL Serial Dilution 

OC Sample Type Explanations 

Blanks 

Control Samples 

Duplicates 

Spikes/Fortified Matrix 

Standard 

ACZ Qualifiers (Qual) 

Verifies that there Is no or minimal contamination In the prep method or calibration procedure. 

Verifies the accuracy of the method. Including the prep procedure. 

Verifies the precision of the Instrument and/or method. 

Determines sample matrix Interferences, If any. 

Verifies the validity of the calibration. 

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity. 

H Analysis exceeded method hold time. pH is a field test with an immediate hold time. 

U The material was analyzed for, but was not detected above the level of the associated value. 

The associated value is either the sample quantitation limit or the sample detection limit. 

M»thbd References 

(1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983. 

(2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993. 

(3) EPA 600/R-94-111. Methods (or the Determination of Metals in Environmental Samples - Supplement I, May 1994. 

(5) EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996. 

(6) Standanj Methods for the Examination of Water and Wastewater, 19thedition, 1995 & 20th edition (1998). 

(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations. 

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis. 

(3) Animal matrices for Inorganic analyses are reported on an 'as received* basis. 

(4) An asterisk in the 'XQ' column indicates there is an extended qualifier and/or certification qualifier 

associated with the result. 

For a complete list of ACZ's Extended Qualifiers, please click: htip://www.ac7..com/nublic/cxtquallist,ndf 

REPIN09.12.29.01r Page 8 of 15 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 

ACZ Project ID: L84530 

Copper (IVBA) 

ACZ ID 

WG291533 

WG291533ICV 

WG291S33ICB 

WG291034PBS 

WG291034LFB 

L84530-01MS 

LB4530-01MSD 

L84530-05DUP 

Type 

ICV 

ICB 

PBS 

LFB 

MS 

MSD 

DUP 

Arialyzed 

10/21/10 9:15 

10/21/10 9:17 

10/21/10 925 

10/21/10 927 

10/21/10 9:31 

10/21/10 933 

10/21/10 9:48 

M6020 ICP-MS 

PCN/SCN 

MSI 00812-2 

MS100908-3 

MS101021-2 

MSI 01021-2 

QC 

.05 

.05005 

1.001 

1.001 

Sample 

.335 

.335 

.177 

Found 

.0514 

U 

U 

.04689 

1.16 

1.36 

.1544 

Units 

mg/L 

mg/L 

mg/Kg 

mg/L 

mg'Kg 

mg^Kg 

mg/Kg 

Rec 

102.8 

93.7 

82.4 

102.4 

Lower 

90 

-0.0015 

•0.015 

80 

75 

75 

Upper 

110 

0.0015 

0.015 

120 

125 

125 

RPD. 

15.87 

13.6 

Limit , Qual 1 

20 

20 

Page 9 of 15 REPIN.01.06.05.01 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Inorganic Extended 
Qualifier Report 

Freeport-McMoRan - Chino Mines Company ACZ Project ID: L84530 

ACZ ID WORKNUM PARAMETER 

L8453(M>1 WG291533 Copper (IVBA) 

WG291034 In Vitro Bioaccessibility /Vssay 

L8453(M)2 WG2gi533 Copper (IVBA) 

WG291034 In Vitro Bioaccessibility Assay 

L8453(Kt3 WG291533 Copper (IVBA) 

WG291034 In Vitro Bioaccessibility Assay 

L8453(M>4 WG291533 Copper (IVBA) 

WG291034 In Vitro Bioaccessibility Assay 

L8453(M)5 WG2gi533 Copper (IVBA) 

WG291034 In Vitro Bioaccessibility /\ssay 

METHOD 

M6020 ICP-MS 

EPA 9200.1-86 

M6020 ICP-MS 

EPA 9200.1-86 

M6020 ICP-MS 

EPA 9200.1-86 

M6020 ICP-MS 

EPA 9200.1-86 

M6020 ICP-MS 

EPA 9200.1-86 

OUAL DESCRIPTION 

ZB The ICP-MS Serial Dilution was not used for data validation 
because the sample concentration was less than 100 times 
the MDL. 

N1 See Case Nanatlve. 

ZB The ICP-MS Serial Dilution was not used tor data validation 
because the sample concentration was less than 100 times 
the MDL. 

N1 See Case Narrative. 

ZB The ICP-MS Serial Dilution was not used lor data validation 
t)ecause the sample concentration was less than 100 times 
the MDL. 

N1 See Case Narrative. 

ZB The ICP-MS Serial Dilution was not used lor data validation 
because the sample concentration was less than 100 times 
the MDL. 

N1 See Case Nanatlve. 

ZB The ICP-MS Serial Dilution was not used lor data validation 
because the sample concentration was less than 100 times 
the MDL. 

N1 See Case Narrative. 

REPAD. 15.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Certification 
Qualifiers 

Freeport-McMoRan - Chino Mines Company ACZ Project ID: L84530 

Metals Analysis 

TliB following parameters ar» not offered forxertllicatlon or ere not covered by NELAC certificate #ACZ. 

Copper (IVBA) M6020 ICP-MS 

REPAD.05.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Sample 
Receipt 

Freeport-McMoRan - Chino Mines Company 

ZNOICC 

Rectipt Vfiriflcatipn 

1) Does this project require special handling procedures such as CLP protocol? 

2) Are the custody seals on the cooler intact? 

3) Are the custody seals on the sample containers intact? 

4) Is there a Chain of Custody or other directive shipping papers present? 

5) Is the Chain of Custody complete? 

6) Is the Chain of Custody in agreement with the samples received? 

7) Is there enough sample for all requested analyses? 

8) Are all samples within holding times for requested analyses? 

9) Were all sample containers received intact? 

10) Are the temperature blanks present? 

11) Are the trip blanks (VOA and/or Cyanide) present? 

12) Are samples requiring no headspace, headspace free? 

13) Do the samples that require a Foreign Soils Permit have one? 

Ckcsptlons: If you-ianswerciidi np to any of the etiove questione, please describe 

N/A 

ContactJ[F(>r any dlacrapancles, the client must be contacted) 

N/A 

ACZ Project ID: L84530 

Date Received: 09/17/2010 16:24 

Received By: gac 

Date Printed: 9/29/2010 

YES NO NA 

X 

X 

X 

X ^ 1 
X ^ M 
X ^ 1 
X ^ M 
X ^ M 
X H 

X 

ZZZI ^ 
X 

X 

Sifipping ContainerB 

Cooler Id 
NA11641 

Temp CC) 
15.7 

Rad (pR/hr) 
20 

Client nrtust contact ACZ Project Manager if analysis should not pnxeed for 
samples received outside of thermal preservation acceptance criteria. 

REPAD.03.11.00.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Sample 
Receipt 

Freeport-McMoRan - Chino Mines Company 
ZNOICC 

Sample Contamer Preservaflon 

ACZ Project ID: L84530 

Date Received: 09/17/2010 16:24 
Received By: gac 

Date Printed: 9/29/2010 

SAMPLE 

L84530-01 
L84530-02 

L84530-03 
L84530-04 

L84530-05 

CLIENT ID 

STS-IN-2010-002 
STS-IN-2010-004 

STS-IN-2010-005 
STS-IN-2010-010 
STS-IN-2010-014 

R < 2 G < 2 BK<2 Y<2 YG<2 B<2 0 < 2 T>12 N/A 
X 
X 
X 

X 
X 

RAD ID 

u 
u 
u 
u 
u 

Sample Container Preeervation Legend 
Abbreviation 

R 
B 
BK 
G 
O 
P 

T 
Y 
YG 
N/A 
RAD 

Description 

Raw/Nitric 
Filtered/Sulfuric 
Filtered/Nitric 
Filtered/Nitric 
Raw/Sulfuric 
Raw/NaOH 
Raw/NaOH Zinc Acetate 
Raw/Sulfuric 
Rawr/Sulfuric 
No preservative needed 
Gamma/Beta dose rate 

Container Type 

RED 
BLUE 
BLACK 
GREEN 
ORANGE 
PURPLE 
TAN 
YELLOW 
YELLOW GLASS 
Not applicable 
Not applicable 

Preservative/Umtts 

pH must bo < 2 
pH must be < 2 
pH must be < 2 
pH must be < 2 
pH must be < 2 
pHmustbe>12* 
pHmustbe> 12 
pH must be < 2 
pH must be < 2 

must be < 250 pR/hr 

* pH ctieck performed by analyst prior to sample preparation 

Sample IDs Reviewed By: gac 

REPAD.03.11.00.01 
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^ ^ /<go 
Laboratorjes, Inc. 

2773 Daunhtt Drive Steamboat Springs, CO 80487 i 

Reporl lo: 

CHAIN Of CUSTODY 

Name: Pam Pinson 

Company: Chino Mines Company 

E-mail: Pamela Pinson(^FMI.com 

l^ame: Anne Thatcher 

Address: P.O. Box 10 

Bayard. NM 88023 

Company: ARCADIS 

Name; Pam Pinson 

Telephone: 575-912-5213 

E-mail: Anne.Thatcher(S)arc8dis-us.com 

Company: Chino Mines Company 

E-mail: Pamela_Pinson@FMI.com 

Telephone: 303-231-9115 e. 117 

Address: P O . Box 10 

Bayard. NM 88023 

Telephone: 575-912-5213 

If sample<8) received past holding time (KT)ror If Insufficient HT remains to complete 
analysis before expiration, shall ACZ proceed with requested short HT analyses? 
If 'NO' then ACZ will contact client for further Instruction. If neither 'YES' nor 'NO" 
Is Indicated. ACZ will proceed with the requested analyses, even If HT ia expired, and data will be qualired. 

YES 
NO 

Are samples for CO DW Complianca Monitoring? 
If yes, please Include state forms. Results will be reported to PQL. 

YES 

NO 

•.'FOî :V"ATION ANM Y.Sl-.S REQUESTED (ullncli list or use quote numbur) 

Quote #: 

PfoJect/POft Z K ^ o t C O 

Reporting state for compliance testing: 

Sampler's Name: Carolyn Meyer 

/Ue any samples NRCIIcensable material? Yes No 

c 
o 
O *.-o 

IFICATIOM 

STS-IN-2010-002 9r8-2010, 1:55pm Invol 1 

o 
CO 

Q. 

o. 

8 

% 

c 

o 
o 

OT 

C/> 

"o 
(/) 
c 
0) u 

M 

1 
0) 

3 

lA 
& 
o 
c 

> 
c 

STS-IN-2010-003 9-8-2010. 3pm Invert 

STS-IN-2010-004 9-10-2010,9:30am Invert 

STS-IN-2010-005 9-10-2010,9:30am Invert 

STS-IN-2010-006 9-10-2010.1pm Invert 

STS-IN-2010-007 9-9-2010, 9am Invert 

STS-IN-2010-008 9-8-2010,4:40pm Invert 

STS-IN-2010-009 9-11-2010.1:40pm Invert 

STS-IN-2010-010 9-11-2010.12pm Invert 

STS-IN-2010-011 9-11-2010, 10am Invert 1 

Homogenize samples VERY THOROUGHLY before subsampling. Samples very heterogeneous. It will be easier to chop bugs 

up when frozen rather than thawed. 

In vitro: leaching extraction and copper on extracted fluid (ICP-MS) I'equested following SBRC SOP #1 with pH mod of 2.6, 

temp mod of 42C, and add 0.7 g pepsin. 

ARCADIS project ID: B0063543.0000 

Please refer to ACZ's terms 8i conditions located on the reverse side of this COC. 

REi.li\'OUISHEDGY: DATE:TIMl£ DATEiTIMI: 

'^y^^^'^Py / J ^ ^ T ^ ^ '•^'•'°'"- '̂P"* - ^ 'i\nlln .̂Mq 
^ 

Ml^^-ki'^ - j p ^ 
FRMAD050.01.15.09 White - Retum with sample. Yellow - Retain for your records. 
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Laboratories, Inc. C ^ ^ ^ C > 
2773 Downhm Drive Staamboat Sfuinga, CO 80487 (800)334-5493 

CHAIN of CUSTODY 

Name: Pam Pinson 

Company: Chino Mines Company 

E-mail: Pamela Pinson{^FMI.com 

Address: P.O. Box 10 

Bayard. NM 88023 

Telephone: 575-912-5213 

Name: Anne Thatcher 

Company: ARCADIS Telephone: 303-231-9115 e. 117 

Name: Pam Pinson 

Company: Chino Mines Company 

E-mail: Pamela_Pinson@FMI.com 

Address: PO. Box 10 

Bayard, NM 88023 

Telephone: 575-912-5213 

If sample(s) received past holding lime (HT), or If Insufficient l-fT remains to complete 

anedysis before expiration, shall ACZ proceed with requested short HT enaJyaes? 

i f ' N O ' then ACZwilt contact client for further Instrucllon. If neither'YES* nor 'NO" 

Is indloaled, ACZ will proceed with the requested analyses, even if HT Is expired, and data will be qualKled. 

YES 

NO 

Are samples for CO OW Compliance Monitoring? 

If yea, please Include state forms. Results will be reported lo PQL. 

PROJECT IMFOHrviATlOK' 

YES 

NO 

Quote #: 

ProJect/PO #: •S*^o\C.tZ. 

Reporting state for compHance testing: 

Sampler's Name: Carolvn Meyer 

Are any samples NRC licensable material? Yes No 

to 
a> 

o 
O 

STS-IN-2010-012 

DATE-.TIME 

9-10-2010,5:45pm Invert 1 

8 o 
CO 

•s 

c 
.SJ 
c 

8 
<D 
L . 

3 
4 - * 
w 
S 

w 
o 
U) 

.«-« 
c 0) 

p 0) 
Q. 

CO 

i 
<D 

s 

^ 

% 
F 

1 
c SI 
in 

? 
. '> 

_c 

STS-IN-2010-013 9-10-2010, 8pm Invert 1 
STS-IN-2010-014 9-8-2010,11:25am Invert 

STS-IN-2010-015 9-8-2010,9:30am Invert 

STS-IN-2010-016 9-9-2010,4:45pm Invert 

STS-IN-2010-017 9-9-2010,4am Invert 

STS-IN-2010-018 9-9-2010,1:45pm Invert 

STS-IN-2010-019 9-8-2010.9am Invert 

STS-IN.2010-020 9-10-2010, 5pm Invert 

SW (Suitacs Water) • GW (Ground Water)' WW (WaUe Water) DW (DrinMng Water) • SL (Sludge) - SO (Sofl) - OL (Oil) - Omer (Specify) 

Homogenize samples VERY THOROUGHLY before subsampling. Samples very heterogeneous. It will be easier to chop bugs 
up when frozen rather than thawed. 
In vitro: leaching extraction and copper on extracted fluid (ICP-MS) requested following SBRC SOP #1 with pH mod of 2.6, 
temp mod of 42C, and add 0.7 g pepsin. 
ARCADIS project ID: B0063543.0000 

' Please refer to ACZ's terms & conditions located on the reverse side of this COC. 

REl.liNlQUISHF.D BY: DATE:ThViE 

9-17-2010 12pm 

KECt f lVEDOY: DATE:TllviE 

-J35. <F/f7//D r.icf 

Û ^ ^J/V^ / ( ^ ^ L e j 
FRMAD0SO.O1.1S.0g White - Return wtitt sample. Yellow - Retain for your records. 
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^ C Z Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Report to: 

Pam Pinson 

Freeport-McMoRan - Chino Mines Company 
PO Box 10 
Bayard, NM 88023 

cc: Anne Thatcher 

October 04, 2010 

Bill to: 
Pam Pinson 
Freeport-McMoRan - Chino Mines Company 

P.O. Box 13308 
Phoenix. AZ 85002-3308 

Project ID: ZNOICC 
ACZ Project ID: L84453 

Pam Pinson: 

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on September 17, 
2010. This project has been assigned to ACZ's project number, L84453. Please reference this number in all 
future inquiries. 

All analyses were performed according to ACZ's Quality Assurance Plan. The enclosed results relate only to 
the samples received under L84453. Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute. 

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC. 

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising 
from the use of a partial report. 

All samples and sub-samples associated with this project will be disposed of after Novemt)er 04, 2010. If the 
samples are determined to be hazardous, additional charges apply for disposal (typically less than 
$10/sample). If you would like the samples to be held longer than ACZ's stated policy or to be returned, please 
contact your Project Manager or Customer Service Representative for further details and associated costs. 
ACZ retains analytical reports for five years. 

If you have any questions or other needs, please contact your Project Manager. 

Scott Habermehl has levievved 
and appioved this report. 

REPAD.01.06.05.02 Page 1 of31 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

inorganic Anaiytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-002 

ACZ Sample ID: L84453-01 
Date Sampled: 09108/10 13:55 
Date Received: 09117110 
Sample Matrix: Miscellaneous 

Metals Analysis 

Parameter EPAAIethod 
Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter. 

Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Paramatar 

EPAflflathod 

M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

Result Qual XQ Units MOL PQL Date Analyst 

48.5 

72.4 
27.6 
94.70 

mg/Kg 0.4 09/30/10 23:19 ear 

Result Qual XQ Units MDL PQL Date Analyst 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 09/29/1018:18 brd 
0.5 09/29/1018:18 brd 
0.1 09/29/1018:18 bnj 

EPAIUIethod 

M600/4-81-055 Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

Result Qual XQ Units MOL PQL Oata Analyst 

09/22/1016:00 >su/ZBh 

09/29/10 12:07 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Oualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(600)334-5493 

inorganic Anaiyticai 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-003 

ACZ Sample ID: L84453-02 
Date Sampled: 09108110 15:00 
Date Received: 09117110 
Sample Matrix: Miscellaneous 

Metals Analysis 

Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 

Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soli Preparation 

parameter 
Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPA Method 
M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 

Result . Qual XQ Units MDL PQL Date Analyst 

40.7 mg/Kg 0.4 09/30/10 23:28 ear 

Result Qua! XQ Units MDL PQL Date Analyst 

63.2 
36.8 
92.40 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 09/29/10 20:36 brd 
0.5 09/29/10 20:36 brd 
0.1 09/29/10 20:36 brd 

M600/4-ei-055 
Result Qual XQ Units MDL PQL . Date Analyst 

09/22/10 16:06 )su/zsh 

09/29/1015:15 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Oualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-004 

ACZ Sample ID: L84453-03 
Date Sampled: 09110110 09:30 
Date Received: 09117110 
Sample Matrix: Miscellaneous 

Metals Analysis 
Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 

Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 
Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPA Method 
M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 
M600/4-81-055 

Result Qua! XQ Units MDL . PQL Date Analyst 

29.6 mg/Kg 0.4 09/30/10 23:31 ear 

Result Qual XQ Units MDL PQL Date Analyst 

67.8 
32.2 
89.80 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 09/29/10 22:54 brd 
0.5 09/29/10 22:54 brd 
0.1 09/29/10 22:54 brd 

Result Qual XQ Units MDL PQL Date . Analyst 

09/22/10 16:13 )su/zsh 

09/29/10 16:18 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

inorganic Anaiyticai 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-005 

ACZ Sample ID: L844S3-04 
Date Sampled: 09110110 09:30 
Date Received: 09117/10 
Sample Matrix: Miscellaneous 

Metals Analysis 

Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter 

Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPAMetJiod 

M209F, Gravimetric -105 C 
CLPSOW390. PART F, D-98 
M2540G, Gravimetric 

EPA Method 
M600/4-81-055 

Result Qual XQ Units MDL . PQL Date Analyst 
21.9 mg/Kg 0.4 09/30/10 23:37 ear 

Result Qual XQ Units IVIOL PQL Date Analyst' 

70.5 
29.5 
90.90 

% 0.1 0.5 09/30/101:12 brd 
% 0.1 0.5 09/30/101:12 brd 
% 0.01 0.1 09/30/10 1:12 brd 

Result Qual XQ Units MDL . PQL Date Analyst 

09/22/10 16:20 >su/zsh 

09/29/10 17:20 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Quelifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-006 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix 

L84453-05 
09/10/10 13:00 
09/17/10 
Miscellaneous 

Metals Analysis 
Parameter EPA fiAethod 

Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 
Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPAf^athod 

M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 
M600/4-81-O55 

Result Qual XQ Units MDL PQL Date Analyst] 

55.7 mg/Kg 0.4 09/30/10 23:47 ear 

Result Qual XQ Units MDL PQL Date Analyst 

65.8 
34.3 

91.20 

% 0.1 0.5 09/30/10 3:30 brd 
% 0.1 0.5 09/30/10 3:30 brd 
% 0.01 0.1 09/30/10 3:30 brd 

Result Qual XQ Units MDL PQL . Date Analyst 
09/22/10 16:26 >su/z8h 

09/29/10 18:23 brd/nrc 

REPIN.02.06.05.01 * Please refer to Quelifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-007 

ACZ Sample ID: 1.64453-06 
Date Sampled: 09/09/10 09:00 
Date Received: 09/17/10 
Sample Matrix: Miscellaneous 

Metals Analysis 
Parameter 

Parameter 

Moisture Content 
Sonds, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 

EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 

Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPA Method 
M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 
M600/4-81-055 

Result Quel XQ Units MDL PQL Date Analyst 
16.9 mg/Kg 0.4 09/30/10 23:50 ear 

Result Qual XQ Units MDL PQL Date Analyst 
75.3 
24.7 
93.10 

% 
% 
% 

0.1 
0.1 

0.01 

0.5 09/30/10 5:48 brd 

0.5 09/30/10 5:48 brd 
0.1 09/30/10 5:48 brd 

Result Qual XQ Units MDL PQL Date Analyst 

09/22/10 16:33 )su/zsh 

09/29/10 19:26 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-008 

ACZ Sample ID: L84453-07 
Date Sampled: 09/08/10 16:40 
Date Received: 09/17/10 
Sample Matrix: Miscellaneous 

Metals /^alysls 
Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst 

Copper, total (3050) 

Soil Analysis 
Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

M6010B ICP 

€PA Method 
M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

46.4 

Result 
71.4 

28.6 
92.10 

* 

Qual XQ 
* 
t 

* 

mg/Kg 

Units 
% 
% 
% 

0.4 

MDL 
0.1 
0.1 
0.01 

2 

PQL 
0.5 
0.5 
0.1 

09/30/10 23:53 

Data. 
09/30/10 8:06 

09/30/10 8:06 
09/30/10 8:06 

ear 

brd 
brd 
brd 

Soil Preparation 

Parameter EPA Method 
M600/4-81-055 Animal Tissue 

Pulverization 
Digestion - Hot Plate M3050B ICP 

Result Qual XQ Units MDL PQL Date Analyst 

09/22/10 16:40 >su/zsh 

09/29/10 20:28 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 DownNII Drive Steamboat Springs, CO 80487(800)334-5493 

inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-009 

ACZ Sample ID: L84453-08 
Date Sampled: 09/11/10 13:40 
Date Received: 09/17/10 
Sample Matrix: Miscellaneous 

Metals /Vnalysis 
Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 

Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter 

EPA Method 

M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 

Result Qual XQ Units MDL PQL Date Analyst 

41.9 mg/Kg 0.4 09/30/10 23:56 ear 

Result Qual XQ Units MDL PQL Date Analyst 

72.9 
27.1 

94.60 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 09/30/1010:24 brd 
0.5 09/30/1010:24 brd 
0.1 09/30/1010:24 brt 

M600/4-81-055 Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

Result Qual XQ Units MDL PQL Date Analyst 

09/22/10 16:46 >su/zsh 

09/29/10 21:31 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 

Page 9 of31 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

! inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-010 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix 

L84453-09 
09/11/1012:00 
09/17/10 
Miscellaneous 

Metals Analysis 

Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 

Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 
Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPA Method 

M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 
M600/4-81-055 

Result. Qual XQ Units MDL PQL Date Analyst 
28.5 mg/Kg 0.4 09/30/10 23:59 ear 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 
0.5 
0.1 

09/30/10 12:42 
09/30/10 12:42 
09/30/10 12:42 

brd 
brd 
brd 

Result Qual XQ Units . MDL PQL Date- Analyst 
71.6 
28.4 
94.20 

Result Qual XQ Units MDL PQL Date Analyst 
09/22/10 16:53 )su/zsh 

09/29/10 22:34 brd/nrc 

REPIN.02.06.05.01 * Please refer lo Qualifier Reports for details. 
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A l B i Z Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

inorganic Ahalyticai 
Results 

Freeport-McMoRan • Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-011 

ACZ Sample ID: L84453-10 
Date Sampled: 09/11/10 10:00 
Date Received: 09/17/10 
Sample Matrix: Miscellaneous 

Metals Analysis 
Parameter EPA Method 

Copper, total (3050) M6010B ICP 

Soil Analysis 

Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 
Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPA Method 
M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 
M600/4-81-055 

Result Qual XQ Units MDL PQL / Date Analyst 

27.5 mg/Kg 0.3 10/01/10 0:02 ear 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 
0.5 
0.1 

09/30/10 15:00 
09/30/10 15:00 
09/30/10 15:00 

brd 
brd 
brd 

Result Qual XQ Units MDL PQL Date Analyst 
71.1 
28.9 

93.70 

Result Qual XQ Units MDL PQL . Date Analyst 

09/22/1017:00 )su/zsh 

09/29/10 23:36 brd/nrc 

REPIN.02.06.05.01 ' Pleese refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-012 

ACZ Sample ID: L84453-11 
Date Sampled: 09/10/10 17:45 
Date Received: 09/17/10 
Sample Matrix: Miscellaneous 

Metals Analysis 
Parameter. EPAMethod 
Copper, total (3050) M6010B ICP 

Soil Analysis 

Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter 

Animal Tissue 
Pulverization 
Digestion - Hot Plate M30508 ICP 

EPAMethod 
M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPAMethod 

M600/4-81-055 

Result Qual XQ Units MOL PQL Date Analyst 

28.2 mg/Kg 0.4 10/01/10 0:05 ear 

Result Qual XQ ; Units MDL PQL Date Analyst 

73.3 
26.7 
91.30 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 09/30/1017:18 brd 
0.5 09/30/1017:18 brd 
0.1 09/30/1017:18 brd 

Result Qual XQ Units MDL PQL Date Analyst 

09/22/10 17:06 )su/zsh 

09/30/10 0:39 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 

Page 12 of 31 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

;Jn6rgahic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-013 

ACZ Sample ID: L84453-12 
Date Sampled: 09/10/10 20:00 
Date Received: 09/17/10 
Sample Matrix: Miscellaneous 

Metals Analysis 
Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 

Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter.. 

Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPAMethod 

M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 

M600/4-81-055 

Result. Qual XQ Units MDL PQL Date Analyst 
33.5 mg/Kg 0.5 10/01/10 0:08 ear 

Result Qual XQ Units MDL PQL Jlata Analyst 

71.0 
29.0 

96.40 

% 0.1 0.5 09/30/1019:36 brd 
% 0.1 0.5 09/30/1019:36 brd 
% 0.01 0.1 09/30/10 19:36 brd 

Result Qual XQ, Units MDL PQL Date Analyst 

09/22/10 17:13 )8U/zsh 

09/30/101:41 brd/nrc 

REPIN.02.06.05.01 • Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

inorganic Anaiyticai 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-014 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix 

L844S3-13 
09/08/10 11:25 
09/17/10 
Miscellaneous 

Metals /Analysis 

Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 

Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 
/Vnimal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPAMethod 
M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 
M600/4-81-055 

Result Qual XQ Units MDL i>QL Date Analyst 
19.5 mg/Kg 0.4 10/01/10 0:11 ear 

Result Qual XQ Units MDL PQL Oate Analyst 

77.7 
22.3 
97.50 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 09/30/10 21:54 brd 
0.5 09/30/10 21:54 brd 
0.1 09/30/10 21:54 brd 

Resiilt Qual XQ Units MDL PQL. Date Analyst 
09/22/1017:20 )su/zsh 

09/30/10 2:44 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboet Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-015 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix 

L84453-14 
09/08/10 09:30 
09/17/10 
Miscellaneous 

Metals Analysis 
Parameter EPAMethod 

Copper, total (3050) M6010B ICP 

Soil Analysis 

Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Peirametar 
/Vnimal Tissue 
Pulverization 
Digestion - Hot Plate 

EPAMethod 
M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPAMethod 
M600/4-81-055 

Result Qual XQ Units MDL PQL Date : Analyst 
101 mg/Kg 0.3 10/01/10 0:14 ear 

Result Qual XQ Units MDL PQL Date Analyst 
71.4 
28.6 
94.20 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 10/01/10 0:12 bnj 
0.5 ' 10/01/10 0:12 brd 
0.1 10/01/10 0:12 brd 

M3050B ICP 

Result Qual XQ Units MDL PQL Date Analyst 
09/22/10 17:26 Jsu/zsh 

09/30/10 3:47 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steemboal Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-016 

ACZ Sample ID: Le4453-f5 
Date Sampled: 09/09/10 16:45 
Date Received: 09/17/10 
Sample Matrix: Miscellaneous 

Metals Analysis 
Parameter EPAMethod 

Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 

Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 
Animal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPA Method 
M209F, Gravimetric - 105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 
M600/4-81-055 

Result Qual XQ Units MDL PQL Oiate Analyst 

39.8 mg/Kg 0.5 10/01/10 0:23 ear 

Result Qual XQ Units MDL PQL Date Analyst 

61.1 
38.9 
94.10 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 10/01/10 2:30 brd 
0.5 10/01/10 2:30 brd 
0.1 10/01/10 2:30 brd 

Result Qual XQ Units MDL PQL Pate Analyst 
09/22/10 17:33 )su/z8h 

09/30/10 4:49 bnl/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for deteils. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs. CO 80487(800)334-5493 

inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-017 

ACZ Sample ID: L84453-16 
Date Sampled: 09/09/10 04:00 
Date Received: 09/17/10 
Sample Matrix: Miscellaneous 

Metals Analysis 
Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 

Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 
Animal Tissue 
Pulverization 
Digestion ~ Hot Plate M3050B ICP 

EPA Method 
M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPAMethod 
M600/4-81-055 

Result Qual XQ: Units MDL PQL Date Analyst: 
17.5 mg/Kg 0.4 10/01/10 0:26 ear 

Result Qual XQ Units MDL PQL Date Analyst 
70.7 
29.3 
91.90 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 10/01/10 4:48 brd 

0.5 10/01/10 4:48 brd 
0.1 10/01/10 4:48 brd 

Result Qual XQ Units MDL PQL Data Analyst 

09/22/10 17:40 wu/zsh 

09/30/10 5:52 brd/nrc 

REPIN.02.06.05.01 * Please refer to Quelifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Anaiyticai 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-018 

ACZ Sample ID: L84453-17 
Date Sampled: 09/09/10 13:45 
Date Received: 09/17/10 
Sample Matrix: Miscellaneous 

Metals /Analysis 
Parameter EPAMethod 
Copper, total (3050) M6010B ICP 

Soil Analysis 

Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter 

Animal Tissue 
Pulverization 
Digestion - Hot Plate 

EPA Method 
M209F, Gravimetric -105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPAMethod 

Result Qual XQ Units MDL PQL Date Analyst 
34.3 

74.9 
25.1 
94.70 

mg/Kg 0.5 10/01/10 0:29 

Result Qual XQ Units MDL PQL Date Analyst 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 10/01/10 7:06 brd 
0.5 10/01/10 7:06 brd 
0.1 10/01/10 7:06 brd 

M600/4-81-055 

M3050B ICP 

Result Qual XQ Units MDL PQL Oate Analyst 

09/22/10 17:46 )su/zsh 

09/30/10 6:54 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Sieemboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-IN-2010-019 

ACZ Sample ID: Le4453-18 
Date Sampled: 09/08/10 09:00 
Date Received: 09/17/10 
Sample Matrix: Miscellaneous 

Metals /Analysis 

Parameter EPA Method 

Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter 

/\nimal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPA Method 
M209F, Gravimetric - 105 C 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 
M600/4-ei-055 

Result Qual XQ Units MDL PQL . Date Analyst 

83.4 mg/Kg 0.4 10/01/10 0:32 ear 

Result Qual XQ Units MDL l>QL Date Analyst 

70.5 
29.5 

94.60 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 10/01/10 9:24 brd 
0.5 10/01/10 9:24 brd 
0.1 10/01/10 9:24 brd 

Result ' Qual XQ Units MDL PQL Date Analyst 

09/22/10 17:53 }su/zsh 

09/30/10 7:57 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-020 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix 

Le4453'19 
09/10/1017:00 
09/17/10 
Miscellaneous 

Metals /Vnalysis 
Parameter EPAMethod 

Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 
Moisture Content 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter. 

/Vnimal Tissue 
Pulverization 
Digestion - Hot Plate M3050B ICP 

EPA Method 

M209F, Gravimetric -105 C 
CLPSOW390. PART F, D-98 
M2540G, Gravimetric 

EPAMethod 

M600/4-81-055 

Result Qual XQ Units MOL PQL Date Analyst 
40.0 mg/Kg 0.4 10/01/10 0:35 ear 

Result Qual XQ Units MDL PQL Date Analyst 

73.0 
27.0 
96.20 

% 
% 
% 

0.1 
0.1 
0.01 

0.5 10/01/1011:42 brd 
0.5 10/01/10 11:42 brd 
0.1 10/01/10 11:42 brd 

Result Qual XQ Units ••. MDL PQL Date Analyst 

09/22/10 18:00 )su/zsh 

09/30/10 9:00 brd/nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 60487 (800) 334-5493 

Inorganic 
Reference 

Report Header Explanations 

Batch A distinct set of samples analyzed at a specific time 

Found Value o( the QC Type of interest 

Limit Upper limit for RPD, in %. 

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg) 

MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instmment and annual fiuctuations. 

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's ceriificate of analysis 

PQL Practical Quantitation Limit, typically 5 times the MDL. 

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg) 

RPD Relative Percent Difference, calculation used for Duplicate QC Types 

Upper Upper Recovery Limit, in % (except for LCSS. mg/Kg) 

Sample Value of the Sample of interest 

QC Sample Types 

AS Analytical Spike (Post Digestion) 

ASD Analytical Spike (Post Digestion) Duplicate 

CCB Continuing Calibration Blank 

CCV Continuing Calibration Verification standard 

DUP Sample Duplicate 

ICB Initial Calibration Blank 

ICV Initial Calibration Verification standard 

ICSAB Inter-element Correction Standard - A plus B solutions 

Less Laboratory Control Sample - Soil 

LCSSO Laboratory Control Sample - Soil Duplicate 

LCSVy Laboratory Control Sample - Water 

LCSWD Laboratory Control Sample - Water Duplicate 

LFB Laboratory Fortified Blank 

LFM Laboratory Fortified Matrix 

LFMD Laboratory Fortified Matrix Duplicate 

LRB Laboratory Reagent Blank 

MS Matrix Spike 

MSD Matrix Spike Duplicate 

PBS Prep Blank - Soil 

PBW Prep Blank - Water 

PQV Practical Quantitation Verification standard 

SDL Serial Dilution 

QC Sample Type Explanations 

Blanks 

Control Samples 

Duplicates 

Spikes/Fortified Matrix 

Standard 

ACZ Qualifiers (Qual) 

Verifies that there is no or minimal contamination in the prep method or calibration procedure. 

Verifies the accuracy of the method, including the prep procedure. 

Verifies the precision of the instrument and/or method. 

Determines sample matrix interferences, if any. 

Verifies the validity of the calibration. 

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity. 

H Analysis exceeded method hold time. pH is a field test with an immediate hold time. 

U The material was analyzed for, but was not detected above the level of the associated value. 

The associated value is either the sample quantitation limit or the sample detection limit. 

Method Raf«r6ncos 
(1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983. 

(2) EPA 600/R-93-100. Methods for the Detemiination of Inorganic Substances in Environmental Samples, August 1993. 

(3) EPA600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994. 

(5) EPA SW-846. Test Methods for Evaluating Solid Waste. Third Edition with Update III, December 1996. 

(6) Standard Methods for the Examination of Water and Wastewater. 19th edition, 1995 & 20th edition (1998). 

Comments 
(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations. 

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis. 

(3) Animal matrices for Inorganic analyses are reported on an "as received' basis. 

(4) An asterisk in the *XQ' column indicates there is an extended qualifier and/or certification qualifier 

associated with the result. 

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extauall ist.pdf 

REPIN09.12.29.01r Page 21 of 31 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

inorganic QC 
Summary 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 

ACZ Project ID: L84453 

Copper, total (3050) M6010BICP 

WG29%84 

WG290684ICV 

WG2g0684ICB 

WG2g0556PBS 

WG2g0556LCSS 

WG290556LCSSD 

L84453-01MS 

L844S3-01MSD 

Type Ahatyzed 

ICV 09/30/10 22:55 

ICB 09/30/10 22:58 

PBS 09/30/10 23:10 

LCSS 09/30/10 23:13 

LCSSD 09/30/10 23:16 

MS 09/30/10 23:22 

MSD 09/30/10 23:25 

QC Sample Found Units' Rec Lower Upper RPD , Umtt Qual 

11100817-3 

PCN34836 

PCN34836 

11100924-2 

11100924-2 

110 

110 

22 

22 

48.5 

48.5 

1.937 

U 

U 

118.7 

107.9 

62.63 

76.34 

mg/L 96.9 

mg/L 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 64.2 

mg/Kg 126.5 

90 

-0.03 

-3 

91.2 

91.2 

75 

75 

110 

0.03 

3 

128 

128 

125 

125 

9.5 20 

19.73 20 

MC 

MC 

Moisture Content 

WG290625 

WG290625PBS 

L84453-19DUP 

M209F, Gravimetric -105 C 

Type . Ahalyted QC .Sample Found Units Rec iAwra- Upper RPD Limit Quel 

PBS 

DUP 

09/29/10 16:00 

10/01/10 14:00 73 

100 % 

72.92 % 

99.9 100.1 

0.1 20 

Sol ids, Percent CLPSOW390, PART F, D-98 

Type Analyzed PCN/SCN Sample Found Units Lower Upper RPD Umit Qual 

WG290625 

WG290625PBS PBS 

L84453-19DUP DUP 

09/29/10 16:00 

10/01/10 14:00 27 

U % 

2708 % 

99.9 10O.1 

0.3 20 

Total Volati le Sol ids M2540G, Gravimetric 

Type /Xnalyzed QC Sample Found Units Rec Lower Upper RPp UmIt Qual 

WG^0626 

WG290626PBS 

L84453-190UP 

PBS 

DUP 

09/29/10 16:00 

10/01/10 14:00 96.2 

U % 

83.269 % 14.4 20 

Page 22 of 31 REPIN.01.06.05.01 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

inorganic Extended 
Qualifier Report 

Freeport-McMoRan • Chino Mines Company ACZ Project ID: L844S3 

AC24D Y/ORKNUM PARAMETER 

L8445»>1 WG290684 Copper, total (3050) 

L84453-a2 WG290684 Copper, total (3050) 

L84453-03 WG290684 Copper, total (3050) 

L844S3-04 WG290684 Copper, total (3050) 

L84453-05 WG2g0684 Copper, total (3050) 

LB4453-06 WQ290684 Copper, total (3050) 

LS4453-07 WG290684 Copper, total (3050) 

L8445348 WG290684 Copper, total (3050) 

L844S3-09 WG290684 Copper, total (3050) 

L84453-10 WG2g0684 Copper, total (3050) 

L844S3-11 WG290684 Copper, total (3050) 

L84453-12 WG290684 Copper, total (3050) 

L84453-13 WG290684 Copper, total (3050) 

L84453-14 WG290684 Copper, total (3050) 

L84453-1S WG290684 Copper, total (3050) 

La4453-16 WG2g0684 Copper, tota| (3050) 

L84453-17 WG290684 Copper, total (3050) 

LB44S3-1S WG2g0684 Copper, total (3050) 

M6010B ICP 

M6010BICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

U6010B ICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

M6010B ICP 

QUAL DESCRIPTION 

MC Recovery lor matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for the method 
control sample was acceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for the method 
control sample was acceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outside ot acceptance limits; recovery for the method 
control sample was acceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for the method 
control sample was acceptable. 

MC Recovery tor matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for the method 
control sample was acceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for the method 
control sample was acceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for the method 
control sample was acceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for the method 
control sample was acceptable. 

MC RectMery for matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for the method 
control sample was acceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outskle of acceptance limits; recovery for ttie mettiod 
control sample was acceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outskle of acceptance limits; recovery for the method 
control sample was acceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for ttie method 
control sample was acceptable. 

MC Recovery lor matrix spike and matrix spB<e duplicate are 
outsMe of acceptance limits; recovery lor the method 
control sample was acceptable. 

MC Recovery lor matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for the method 
control sample was acceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outside of acceptance limits; recovery for the method 
control sample was aoceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outside 0) acceptance limits; recovery for the method 
control sample was aoceptable. 

MC Recovery for matrix spike and matrix sphe duplicate are 
outskle of acceptance limits; recovery for the method 
control sample was aoceptable. 

MC Recovery for matrix spike and matrix spike duplicate are 
outside ot acceptance limits; recovery for the method 
control sample was aoceptable. 

REPAD.15.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Inorganic Extended 
I Qualifier Report 

Freeport-McMoRan - ChIno Mines Company ACZ Project ID: L844S3 

ACZIO WORKNUM PARAMETER 

L844S3-ie WG290684 Copper, total (3050) 

METHOD-

M6010BICP 

OUAL DESCRIPTION 

MC Recovery for matrix spike and matrix spike duplicate are 
outskle of acceptance limits; recovery for the method 
control sample was aoceptable. 

REPAD.15.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Certification 
Qualifiers 

Freeport-McMoRan - Chino Mines Company ACZ Project ID: L84453 

Soil Analysis 

me fonowtng parameters ere not offered for oertilicstlon or are not covs^ed by NELAC certificate #ACZ. 

Moistura Content 

Sdkls. Percent 

Total Volatile Solids 

M209F, Gravimetric -105 C 

CLPSOW390, PART F, D-98 

M2540G, Gravimetric 

REPAD.05.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Sample 
Receipt 

Freeport-McMoRan - Chino Mines Company 

ZN01CC 

.A)Bp«1pt VoriflpatlQn 

1) Does this project require special handling procedures such as CLP protocol? 

2) Are the custody seals on the cooler intact? 

3) Are the custody seals on the sample containers intact? 

4) Is there a Chain of Custody or other directive shipping papers present? 

5) Is the Chain of Custody complete? 

6) Is the Chain of Custody in agreement with the samples received? 

7) Is there enough sample for all requested analyses? 

6) Are all samples within holding times for requested analyses? 

9) Were all sample containers received intact? 

10) Are the temperature blanks present? 

11) Are the trip blanks (VOA and/or Cyanide) present? 

12) Are samples requiring no headspace, headspace free? 

13) Do the samples that require a Foreign Soils Permit have one? 

£KCi»|)tion8:1f y.oUiaij!^rednpto,any of theiaboye question?, pWase describe 

N/A 

Co.htdct (For anyidlscropancies, the client mustbe contectecl) 

N/A 

ACZ Project ID 

Date Received 

Received By 

Date Printed 

L84453 

09/17/201016:24 

gac 

9/21/2010 

YES 

X 

X 

X 

X 

X 

X 

NO NA 

X 

X 

X 

1 
X 

X 

X 

X 

Shipping Ci^ntatriere 

Cooler Id 
na11641 

Temp CO 
15.7 

Rad (pRrtir) 
20 

Qient must contact ACZ Project Manager if analysis should not proceed for 
samples received outside of thermal preservation acceptance criteria. 

Not^ 

REPAD.03.11.00.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Sample 
Receipt 

Freeport-McMoRan - Chino Mines Company 
ZN01CC 

Sarpple container Preservation-

ACZ Project ID: L84453 

Date Received: 09/17/2010 16:24 
Received By: gac 
Date Printed: 9/21/2010 

SAMPLE 

L84453-01 
L84453-02 

L84453-03 
L84453-04 

L84453-05 
L84453-06 
L84453-07 
L84453-08 
L84453-09 
L84453-10 
L84453-11 
L84453-12 
L84453-13 
L84453-14 

L84453-15 
L84453-16 
L84453-17 
L84453-18 
L84453-19 

CLIENT ID 

STS-IN-2010-002 
STS-IN-2010-003 
STS-IN-2010-004 

STS-IN-2010-005 
STS-IN-2010-006 
STS-IN-2010-007 
STS-IN-2010-008 
STS-IN-2010-009 
STS-IN-2010-010 
STS-IN-2010-011 
STS-IN-2010-012 
STS-IN.2010-013 
STS-IN-2010-014 

STS-IN-2010-015 
STS-IN-2010-016 
STS-IN-2010-017 

STS-IN-2010-018 
STS-IN-2010-019 
STS-IN-2010-020 

R<2 G < 2 BK<2 Y<2 YG<2 B<2 0 < 2 T>12 N/A 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

RAD ID 

U 
u U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

;8attip1e Container Preservation Uegeind 
Abbreviation 

R 
B 
BK 
G 
0 
P 
T 
Y 

YG 
N/A 

RAD 

Description 

Raw/Nitric 

Filtered/Sulfuric 

Filtered/Nitric 
Filtered/Nitric 
Raw/Sulfuric 
Raw/NaOH 

Raw/NaOH Zinc Acetate 
Raw/Sutfuric 

Raw/Sulfuric 

No preservative needed 
Gamma/Beta dose rate 

Container Type 

RED 

BLUE 
BLACK 
GREEN 

ORANGE 
PURPLE 
TAN 
YELLOW 

YELLOW GLASS 

Not applicable 
Not applicable 

Preservative/Limits 

pH must be < 2 

pH must be < 2 
pH must be < 2 
pH must be < 2 
pH must be < 2 

pH must be > 12 * 

pH must be > 12 
pH must be < 2 

pH must be < 2 

must be < 250 pR/hr 

* pH check perfonned by analyst prior to sample preparation 

Sample IDs Reviewed By: gac 

REPAD.03.11.00.01 
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2773 DamMS Drive StsamboalSjpfftigSt 

Rcpo.-; lo: 

Laboratories, Inc. L ^ ^ Q K ^ 
aamboat Spibigs. CO 8(Hai7 ( 8 0 0 ) 3 3 4 ^ 4 ^ f 1 P ' ^ 

CHAIN of CUSTODY 

Name: Pam Pinson 

Company: Chino Mines Company 

g.^all: Pamela Pinson^FMI.com 

Address: P.O. Box 10 

Bayard. NM 88023 

Telephone: 575-912-5213 

Name: P^m Pinson 

Company: Chino Mines Company 

E-mail: Pamela_Pinson(^FMLcom 

Address: P-0, Box 10 

Bayard, NM 88023 

Telephone: 575-912-5213 

If sample(s} received past holding time (HT), or If Insufficient HT remains to complete 

analysis before expiration, shall ACZ proceed vrith requested short HT analyses? 

If 'NO ' then ACZ will contact client for further instruction. If neither "YES* nor ' N O ' 

la indicated, ACZ wil l proceed with the requested analyses, even if HT is expired, swd data wil l be qualified. 

YES 
NO 

Are samples for CO OW Compliance Monitoring? 

If ves. Dlease include state forms. Results will lie reoorled to PQL. 

^ROJFCT IN( OI-;,V,,/\TlON 

Quote #: 

Proiect/PO#: g r - a o K l O 

Reporting state for compliance testing: 

Sampler's Name: Carolyn Meyer 

Are any samples NRC licensable material? Yes No 

STS-IN-2010-002 9-8-2010,1:55pm Inver l 

o 

o 

8 

8. 
t 
I 

m 
YES 

NO 

I 
C 
o 
o 

• ^ 
V> 

o 

(0 

"o 
CO 
*•> 
c 
8 
i_ 
Q} 
Q. 

M 
• o 

1 
0) 

o 
> 
3 
o 

m m 

O 
c 

• > 

c 

muKum warn 

STS-IN-2010-003 9-8-2010.3pm Invert 

STS-IN-2010-004 9-10-2010, 9:30am Inverl 

STS-IN-2010-005 9-10-2010,9:30am Invert 

STS-IN-2010-006 9-10-2010,1pm Inverl 

STS-IN-2010-007 9-9-2010, 9am Inverl 

STS-IN-2010-008 9-8-2010,4 :40pm Inverl 

STS-IN-2010-009 9-11-2010,1:40pm Inverl 

STS-IN-2010-010 9-11-2010,12pm Inverl 

STS-IN-2010-011 9-11-2010,10am Inverl 1 

MAtrbt ISW (Surface Water) - GW (Greund Water)' WW (Waste Water) - OW (Drinking Water) - SL (Sludge) - SO (Soil)' OL (Oil) - Other (Specily) 

Homogenize samples VERY THOROUGHLY before subsampling. Samples very heterogeneous. It will be easier to chop bugs 
up when frozen rather than thawed. 
In vitro: leaching extraction and copper on extracted fluid (ICP-MS) requested following SBRC SOP #1 with pH mod of 2.6, 
temp mod of 42C, and add 0.7 g pepsin. 
ARCADIS project ID: B0063543.0000 

Please refer to ACZ's terms & conditions located on the reverse side of this COC. 

RELINQUISI-ILOUY; 

\ r ^ f i ^ / . , ^ i ^ 7 ^ -
D A T E : T I M L 

9-17-2010,12pm 

RECEIVbID BY: 

^ i/n//p <f;5 
/ j f ' r h ^ - j ^ -/c 

FRMADOS0.01.15.09 White • Retum with sample. YeNow - Retain for your records. 
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Laboratories, Inc. 
2773DownhlHDitva SteanOioat Springs, CO 80487 (800)334-6493 

CHAIN of CUSTODY 

Name: Pam Pinson 

Company: Chino Mines Company 

^.niail: Paniela Pinson@FMI.com 

Name: Pam Pinson 

Company: Chino Mines Company 

E-mail: Pamela_Pinson(^FMI.com 

Address: P.O.Box 10 

Bayard. NM 88023 

Telephone: 575-912-5213 

If sample(s) received past holding time (HT), or If Inaufficlent HT remains lo complete 

analysis before expiration, shall ACZ proceed with requested short HT analyses? 

If 'NO ' then ACZ will contact client for further InstrucUon. If neither * YES' nor ' N O ' 

is indicated, ACZ will proceed with the requested analyses, even If HT is expired, and data will be qualified. 

YES 

NO 

Are samples for CO DW Compliance Monitoring? 

If ves. Dlease Include state forms. Results will be reoorted to PQL. 

PKOJECI" ll\'l""Of;;iViATIOr 

YES 
NO 

Quote #: 

Project/PC #: ^ * ^ o \ c . ^ 

Reporting state for compliance testing: 

Sampler's Name: Carolyn Meyer 

Are any samples NRC licensable material? Yes No 

'I.R IDEf^TIFICATlOW DA' 

e 

O 

u 
o 
«: 

STS-IN-2010-012 9-10-2010,5:4Spm Inverl 1 
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STS-IN-2010-013 9-10-2010, 8pm Invert 1 

STS-IN-2010-014 9-8-2010.11:25am Invert 

STS-IN-2010-015 9-8-2010,9:30am Inverl 

STS-IN-2010-016 9-9-2010,4:45pm Inverl 

STS-IN-2010-017 9-9-2010, 4am Inverl 

STS-IN-2010-018 9-9-2010,1:45pm Invert 

STS-IN-2010-019 9-8-2010, 9am Inverl 

STS-IN-2010-020 9-10-2010, Spm Inverl 

Matrii SW (Surbca Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water) - SL (Sludge) • SO (Soil) - OL (Ql) - Oltwr (Specify) 

Homogenize samples VERY THOROUGHLY before subsampling. Samples very heterogeneous. It will be easier to chop bugs 
up when frozen rather than thawed. 
In vitro: leaching extraction and copper on extracted fluid (ICP-MS) requested following SBRC SOP #1 with pH mod of 2.6, 
temp mod of 42C, and add 0.7 g pepsin. 
ARCADIS project ID: B0063543.0000 

' Please refer to ACZ's tenms & conditions located on the reverse side of this COC. 

FRMAD050.01.15.09 White - Retum with sample. Yellow - Retain for your records. 
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Laboratories, Inc. 
2773 Dowtthill Drive Sfeamboaf Springs, CO 80487 (600) 334-5493 

Pam Pinson 
Freeport-McMoRan - Chino Mines Company 
P.O. Box 13308 
Phoenix, AZ S5002-3308 

Analyt icar 

Quote 

Page l o f 2 
9/21/2010 

Quote Number: CU-INVERT 

Matrix: Miscellaneous 

Paranieier 

Metals Analysis 

Copper, total (3050) 

Misc. 

Eledtronlc Data Deliverable 
Quality Control Summary 
Setup charge for ICP. total 

Sample Preparation 

Animal Tissue Pulverization 
Digestion - Hot Plate 

Soil Analysis 

Moisture Content 
Solids, Percent 
Total Volatfle Solids 

17 Invertebrate samples/ one Qme analysis-Total Cu. 10 day rush 

M6010B ICP 

M600/4-81-05S 
M3050B ICP 

M209F, Gravimetric -105 C 
CLPSowaeo. PART F, o-98 
M2540Q, Gravimetric 

' Delftciion'Liniit .' V. Gosf/Sample 

0.01 mg/Kg 

0 .1% 
0 .1% 

0.01 % 

Cost/Sample: 

$13.50 

$0.00 
$0.00 

$27.00 

$45.00 
$22.50 

$10.50 
$10.50 
$19.50 

$148.60 

This quote is based on a 10 WORKING DAY RUSH. All projects received are subject to a $125.00 Minimum Charge. Soli 
preparation charges may fluctuate dependant on the condition of samples upon recefpL Please note that method detection 
limits are estimates and may be elevated depending on sample matrix. 

REPAD.09.06.05.01 S/ m 0/ 21 PI 40 
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Laboratories, Inc. 
2773 Dowr^m Drive Steamboat Springs, CO 80487 (800)334-S493 

Analytical 
.Quote: 

Pam Pinson 
Freeport-McMoRan - Chino Mines Company 
P.O. Box 13308 
Phoenix, AZ 85002-3308 

Page 2 of 2 
9/21/2010 

Quote Number: CU-INVERT 

Pricing includes shipment of all standard sample containers and related papenwork by UPS Ground Sen/Ice. Please allow three 
to five days for delivery when ordering containers. ACZ must be notified prior to receiving samples of all special requests such 
as electronic data deliverables or special reporting reqirements. The client will be charged for special sample containers or 
express shipping and additional charges may apply for non-standard requests. 

This quotation Is valid for six months from ttie bid date unless specified othenMlse In the bid. All bids must be signed and 
retumed lo ACZ before proJect(s) Is received. The autttorized signature represents acceptance of the pricing as wall as ttie 
general terms and conditions tif ACZ Laboratories, Inc. Our general temis and conditions can be downloaded from our web 
site at htlp:/Aivww.acz.oom/PDF/termsoondillons.pdf. Please note that MDL's In this quote may possibly increase due to 
sample matrix or samples with high TDS. 
Ail orders that require shipping of coolers are subject to a minimum charge of $200.00. Local onlers without shipping are 
subject lo a minimum charge of $129.00. Samples may Incur a $10.00/sample disposal fee for any samples deemed to be 
hazardous. 

ACZ Representative (Authorized signature and date) 

Client Representative (Authorized signature and date) 

REP/VD.09.06.05.01 S/ m D/ 21 P/ 40 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800)334-5493 

Analytical 
Report 

Report to: 

Pam Pinson 

Freeport-McMoRan - Chino Mines Company 

PO Box 10 

Bayard, NM 88023 

cc: Anne Thatcher 

October 04, 2010 

Bill to: 
Pam Pinson 

Freeport-McMoRan - Chino Mines Company 
P.O. Box 13308 
Phoenix, AZ 85002-3308 

Project ID: ZNOICC 
ACZ Project ID: L84452 

Pam Pinson: 

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on September 17, 
2010. This project has been assigned to ACZ's project number, L84452. Please reference this number in all 
future inquiries. 

All analyses were performed according to ACZ's Quality Assurance Plan. The enclosed results relate only to 
the samples received under L84452. Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute. 

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC. 

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising 
from the use of a partial report. 

All samples and sub-samples associated with this project will be disposed of after November 04, 2010. If the 
samples are determined to be hazardous, additional charges apply for disposal (typically less than 
$10/sample). If you would like the samples to be held longer than ACZ's stated policy or to be returned, please 
contact your Project Manager or Customer Service Representative for further details and associated costs. 
ACZ retains analytical reports for five years. 

If you have any questions or other needs, please contact your Project Manager. 

Scott Habermehl has reviev/ed 
and approved this report. 

REPAD.01.06.05.02 Page 1 of31 



Laboratories, inc. 
2773 Downhill Drive Steemboal Springs, CO 80467(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan • Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-002-250 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix 

L84452-01 
09/15/10 00:00 
09/17/10 
Soil 

Metals Analysis 
Parameter EPAMethod 
Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 

Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Paremetar 

Result QUal XQ Units MDL PQL Date Analyst' 

902 mg/Kg 09/30/10 21:20 aeh 

EPA Method 

CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 

Result Qual XQ Units MDL PQL Date Analyst 

99.9 
4.82 

0.1 
0.01 

0.5 
0.1 

09/29/10 15:18 
09/29/10 15:18 

nrc 
nrc 

Result Qual XQ Units MDL PQL Date Analyst 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 urn (60 ASA No.9,15-4.2.2 
mesh) 

09/22/10 14:30 

09/29/10 9:57 
09/28/10 15:00 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Quelifier Reports for details. 
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Laboratories, inc. 
2773 Downhill Drive Steamboat Springs, CO 80467(800)334-5493 

Inorganic Anaiyticai 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-003-250 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix 

La44S2-02 
09/15/10 00:00 
09/17/10 
Soil 

Metals Analysis 

Parameter EPAMethod 
Copper, total (3050) M6010B ICP 

Soil Analysts 

Rssult Qual XQ Units MDL PQL Date Analyst 

956 mg/Kg 1 09/30/10 21:30 aeh 

Parameter EPAIMathod Result Qual XQ Units MDL PQL Oate Analyst 

Solids, Percent CLPSOW390, PART F, D-98 
Total Volatile Solids M2540G, Gravimetric 

99.7 

4.31 
% 
% 

0.1 
0.01 

0.5 

0.1 

09/29/10 16:37 
09/29/10 16:37 

nrc 

nrc 

EPA Method 

Soil Preparation 

Parameter 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 urn (60 ASA No.9, 15-4.2.2 
mesh) 

Result Qual XQ Unite MDL PQL Date Analyst. 

09/22/10 14:32 

09/29/10 10:54 
09/28/10 15:10 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, inc. 
2773 Downhill Drive Steamboat Springs, CO 80467(800)334-5493 

Inorganic Anaiyticai 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-004-250 

ACZ Sample ID: 184452-03 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: So/7 

Metals Analysis 
Parameter EPA Method 

Copper, total (3050) M6010B ICP 

Soil Analysis 

Result Qual XQ tJnlts MDL PQL Date Analyst, 
753 mg/Kg 09/30/10 21:33 aeh 

Parameter EPA Method Result Qual XQ Units . MDL PQL Date Analyst' 

Solids, Percent CLPSOW390, PART F. D-98 

Total Volatile Solids M2540G, Gravimetric 
100 
3.27 

% 
% 

0.1 
0.01 

0.5 

0.1 
09/29/10 17:56 
09/29/10 17:56 

nrc 
nrc 

EPAMethod 
Soil Preparation 
Parameter 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 urn (60 ASA No.9, 15-4.2.2 
mesh) 

Result Qual XQ Units MDL PQL Date Analyst 
09/22/10 14:34 

09/29/10 11:13 
09/28/10 15:21 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, inc. 
2773 Dovmhill Drive Steamboet Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan • Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-005-250 

ACZ Sample ID: L844S2-04 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Pariameter EPAMethod 

Copper, total (3050) M6010B ICP 

Soil Analysis 

Result Qual XQ Units MDL PQL Data Analyst 

511 

Parameter 

Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 

EPA Method 

CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

.EPA Method 

mg/Kg 09/30/10 21:36 aeh 

JResult Qual XQ Units MDL PQL Date Analyst 

99.8 
3.54 

Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 urn (60 ASA No.9, 15-4.2.2 
mesh) 

% 
% 

Inits 

0.1 
0.01 

MDL 

0.5 
0.1 

PQL 

09/29/1019:15 nrc 
09/29/1019:15 nrc 

Data Analyst-
09/22/1014:36 brd 

09/29/10 11:32 nrc 
09/28/1015:31 nrc 

REPIN.02.08.05.01 * Please refer to Quelifier Reports for deteils. 

Page 5 of31 



Laboratories, inc. 
2773 Downhill Drive Steemboal Springs, CO 60467(600)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-006-250 

ACZ Sample ID: L844S2-05 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter 

Parameter 

EPA Method 

Copper, total (3050) M6010B ICP 

Soil Analysis 

Solids, Percent 
Total Volatile Solids 

Soil Preparation 

l^remeter 

Result Qual XQ Units MDL PQL Date Analyst 

837 mg/Kg 1 09/30/10 21:39 aeh 

EPAMethod 

CLPSOW390, PART F. D-98 
M2540G, Gravimetric 

EPA Method 

Result Qual XQ Units MDL PQL Date Analyst 

99.9 
3.32 

% 
% 

0.1 
0.01 

0.5 
0.1 

09/29/10 20:34 
09/29/10 20:34 

nrc 
nrc 

Result Qual XQ Units MDL PQL -Date Analyst 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 urn (60 ASA No.9,15-4.2.2 
mesh) 

09/22/10 14:37 

09/29/1011:51 
09/28/10 15:42 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for deteils. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 60487(800)334-5493 

Inorganic Anaiyticai 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-007-250 

ACZ Sample ID: L84452-06 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: So/7 

Metals Analysis 
Parameter 

Copper, total (3050) 

Soil Analysis 

Parameter 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 

EPA Method 

M6010B ICP 

EPAMethod 

Rssult Qual .XQ tJnits MDL PQL Date Analyst 

816 mg/Kg 09/30/10 21:48 aeh 

Result Qual XQ Units MDL PQL Date Analyst 

CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 

99.8 
3.78 

% 0.1 0.5 09/29/10 21:53 nrc 
% 0.01 0.1 09/29/10 21:53 nrc 

Result Qual XQ, Units MDL PQL Date Analyst: 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9, 15-4.2.2 
mesh) 

09/22/10 14:39 

09/29/10 12:10 
09/28/10 15:52 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, inc. 
2773 Downhill Drive Steamboat Springs, CO 80467(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-008-250 

ACZ Sample ID: 164452-07 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter EPA Method 

Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 

Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter 

Result Qual XQ Units MDL PQL Date Analyst 

645 mg/Kg 09/30/10 21:54 aeh 

EPA Method 

CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

€PA Method 

Result Qual XQ Units MDL PQL Date Analyst. 

99.9 
3.32 

% 
% 

0.1 
0.01 

0.5 
0.1 

09/29/10 23:12 

09/29/10 23:12 
nrc 

nrc 

Result Qual XQ. -Units MDL PQL Date Analyst 

Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 

Sieve-250 um (60 ASA No.9, 15-4.2.2 
mesh) 

09/22/10 14:41 

09/29/10 12:29 
09/28/10 16:03 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 60467(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan • Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-009-250 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix 

L84452-08 
09/15/10 00:00 
09/17/10 
Soil 

Metals Analysis 
Parameter EPA Method 

Copper, total (3050) M6010B ICP 

Soil Analysis 

Result Qual XQ Units MDL . PQL Data . Analyst 

431 mg/Kg 1 09/30/10 21:57 aeh 

EPAMethod 

CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

Parameter 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9, 15-4.2.2 
mesh) 

Rssult Qual XQ Unite MDL P Q L Pate Analyst 

100 
4.58 

% 
% 

0.1 
0.01 

0.5 
0.1 

09/30/10 0:31 

09/30/10 0:31 
nrc 
nrc 

EPA Method Result Qual XQ Units MDL PQL. Oate Analyst 
09/22/10 14:42 

09/29/10 12:49 
09/28/10 16:14 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, inc. 
2773 Downhill Drive Steamboat Springs, CO 60467(600)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan • Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-010-250 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix 

L84452-09 
09/15/10 00:00 
09/17/10 
Soil 

Metals Analysis 
Paremetar EPA Method 

Copper, total (3050) M6010B ICP 

Soil Analysis 

Result Qual XQ Units MDL PQL Date Analyst 

432 mg/Kg 09/30/10 22:00 aeh 

Parameter 

Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 

EPA Method 

CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPAMethod 

Result Qual XQ Units MDL PQL Date Analyst 

99.4 

4.80 
0.1 
0.01 

0.5 

0.1 

09/30/10 1:50 

09/30/10 1:50 
nrc 
nrc 

Result Qual XQ Units MDL PQL Date Analyst 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9,15-4.2.2 
mesh) 

09/22/10 14:44 

09/29/10 13:08 
09/28/10 16:24 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Quelifier Reports for details. 
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Laboratories, inc. 
2773 Downhill Drive Steemboet Springs, CO 60487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-011-250 

ACZ Sample ID: L84452-10 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17110 
Sample Matrix: So/7 

Metals Analysis 

Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 

Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter 

EPAMethod 

CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 

Result Qual XQ Units MDL PQL Date Analyst. 

393 mg/Kg 09/30/10 22:03 aeh 

Result Qual XQ Units MDL PQL Date Analyst 

99.5 
5.80 

% 
% 

0.1 
0.01 

0.5 
0.1 

09/30/10 3:09 

09/30/10 3:09 
nrc 
nrc 

f^esult Qual XQ Units MDL PQL Date Analyst 

Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9, 15-4.2.2 
mesh) 

09/22/10 14:46 

09/29/10 13:27 
09/28/10 16:35 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Quelifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(600)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-012-250 

ACZ Sample ID: L844S2-11 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: So/7 

Metals /Vnaiysis 
Parameter 
Copper, total (3050) 

Soil Analysis 
Parameter 
Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 

EPAMethod 

M6010B ICP 

EPA Method 

CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 

Result Qual XQ Units MDL PQL Date Analyst 
366 

99.4 
5.09 

mg/Kg 09/30/10 22:06 aeh 

Result Qual XQ Units MDL PQL Date Analyst 

% 
% 

0.1 
0.01 

0.5 
0.1 

09/30/10 4:28 

09/30/10 4:28 
nrc 
nrc 

Result Xaual XQ Units MDL , PQL . Date Analyst 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9,15-4.2.2 
mesh) 

09/22/10 14:48 

09/29/10 13:46 
09/28/10 16:45 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 DownNII Drive Steemboet Springs, CO 60487(600)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-013-250 

ACZ Sample ID: L84452-12 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: So/7 

Metals /Analysis 
Parameter EPAMethod 
Copper, total (3050) M6010B ICP 

Soil Analysis 

Rssult Qual XQ Units MDL PQL ^Oate . Analyst: 
485 mg/Kg 1 09/30/10 22:09 aeh 

Parameter EPAMethod Result Qual XQ Unite MDL PQL Date Analyst 
Solids. Percent CLPSOW390, PART F, D-98 

Total Volatile Solids M2540G, Gravimetric 
99.8 
5.22 

% 
% 

0.1 
0.01 

0.5 

0.1 
09/30/10 5:47 
09/30/10 5:47 

nrc 
nrc 

EPAMethod 
Soil Preparation 
Parameter 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9, 15-4.2.2 
mesh) 

Result Qual XQ Units MDL PQL Date Analyst 
09/22/10 14:49 

09/29/10 14:05 
09/28/10 16:56 

brd 

nrc 
nrc 

REPIN.02.08.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-014-250 

ACZ Sample ID: L84452-13 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter EPA Method 

Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter 

Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter-

Result Qual XQ Units MDL PQL Date Analyst! 

184 mg/Kg 1 09/30/10 22:12 aeh 

EPA Method 

CLPSOW390, PART F, D-98 

M2540G, Gravimetric 

EPA Method. 

Result Qual XQ Uhlts MDL PQL Date Analyst 
99.3 
6.25 

% 
% 

0.1 
0.01 

0.5 
0.1 

09/30/10 7:06 
09/30/10 7:06 

nrc 

nrc 

Result Qual XQ Unite . MDL PQl. Date Analyst 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9,15-4.2.2 
mesh) 

09/22/10 14:51 

09/29/10 14:24 
09/28/10 17:07 

bnj 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Quelifier Reports for details. 

Page 14 of 31 



Laboratories, inc. 
2773 Downhill Drive Steemboet Springs, CO 60487(600)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-015-250 

ACZ Sample ID: L84452-14 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: So/7 

Metals Analysis 
Parameter 

Copper, total (3050) 

Soil Analysis 
Parameter 

Solids, Percent 
Total Volatile Solids 

Soil Preparation 
Parameter 

EPA Method 
M6010B ICP 

EPAMethod 

Result Qual XQ Units MOL PQL Oate Analyst 
837 mg/Kg 09/30/10 22:15 aeh 

Result Qual XQ Unite MDL PQL Date . Analyst 
CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPAMethod 

99.6 
6.33 

% 
% 

0.1 
0.01 

0.5 
0.1 

09/30/10 8:25 
09/30/10 8:25 

nrc 
nrc 

Result Qual XQ Units MDL PQL Date . Analyst 
/Vir Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9, 15-4.2.2 
mesh) 

09/22/10 14:53 

09/29/10 14:43 
09/28/10 17:17 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80467(600)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-016-250 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix: 

L844S2-15 
09/15/10 00:00 
09/17/10 
Soil 

Metals Analysis 
Parameter EPAMethod 
Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter EPAMethod 

Solids, Percent CLPSOW390, PART F, D-98 
Total Voiatiie Solids M2540G, Gravimetric 

EPAMethod 
Soil Preparation 
Parameter 
Air Dry at 34 Degrees USDA No. 1. 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9, 15-4.2.2 
mesh) 

Result Qual XQ Units MDL PQL . Date Analyst 
1790 mg/Kg 1 10/01/10 10:57 ear 

Result Qual XQ; Unite MDL PQL Date Analyst 

99.8 
5.00 

% 
% 

0.1 
0.01 

0.5 
0.1 

09/30/10 9:44 
09/30/10 9:44 

nrc 
nrc 

Result Qual XQ Units MDL PQL . Date Analyst 
09/22/10 14:54 

09/29/10 15:02 
09/28/10 17:28 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 60487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-017-250 

ACZ Sample ID: L844S2-16 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 

Parameter 
Copper, total (3050) 

Soil Analysis 
Parameter 

Solids, Percent 
Total Volatile Solids 

Soil Preparation 

Parameter 

EPAMethod 
M6010B ICP 

EPA Method 

CLPSOW390, PART F, D-98 
M2540G, Gravimetric 

EPA Method 

-Result Quel XQ Units MDL PQL Date Analyst; 
3080 mg/Kg 10/01/10 11:03 

Rssult Qual XQ Units MDL PQL Oate Analyst 

99.9 
5.25 

% 
% 

0.1 
0.01 

0.5 

0.1 
09/30/10 11:03 
09/30/10 11:03 

nrc 
nrc 

Result Qual XQ Units MDL PQL' Date Analyst 
Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9,15-4.2.2 
mesh) 

09/22/10 14:56 

09/29/10 15:21 
09/28/10 17:38 

brd 

nrc 
nrc 

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details. 

Page 17 of 31 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 60487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-018-250 

ACZ Sample ID: L84452-17 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: So/7 

Metals Analysis 
Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 

Result Qual XQ 4Jnits MDL PQL Date Analyst 
2420 mg/Kg 10/01/10 11:07 ear 

Parameter EPA Method Result Quel XQ Unite MDL PQL Date Analyst 

Solids, Percent CLPSOW390, PART F, D-98 

Total Volatile Solids M2540G, Gravimetric 
99.5 
5.33 

0.1 
0.01 

0.5 
0.1 

09/30/10 12:22 
09/30/10 12:22 

nrc 
nrc 

EPAMethod 

Soil Preparation 

Parameter 
Air Dry at 34 Degrees USDA No. 1,1972 
C 
Digestion - Hot Rate M3050B ICP 
Sieve-250 um (60 ASA No.9,15-4.2.2 
mesh) 

Result Qual XQ Unite WDL PQL Oate Analyst 

09/22/10 14:58 

09/29/10 15:40 
09/28/10 17:49 

brd 

nrc 
nrc 

REPIN.02.06.05.01 ' Please refer lo Quelifier Reports for details. 
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Laboratories, inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-DUP-250 

Inorganic Analytical 
Results 

ACZ Sample ID 
Date Sampled 
Date Received 
Sample Matrix 

L844S2-18 
09/15/10 00:00 
09/17/10 
Soil 

Metals Analysis 

Parameter EPA Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 

Result Qual XQ Units MDL PQL Date Analyst; 
730 mg/Kg 10/01/1011:17 ear 

Parameter EPA Method Result Qual XQ Units MDL PQL ; Date Analyst 

Solids, Percem CLPSOW390, PART F, D-98 
Total Volatile Solids M2540G, Gravimetric 

99.7 
3.21 

% 
% 

0.1 
0.01 

0.5 
0.1 

09/30/10 13:41 
09/30/10 13:41 

nrc 
nrc 

Soil Preparation 
Parameter EPAMetttod Rssult Qual XQ Unite MDL PQL Date Analyst 

Air Dry at 34 Degrees USDA No. 1, 1972 
C 
Digestion - Hot Plate M3050B ICP 
Sieve-250 um (60 ASA No.9. 15-4.2.2 
mesh) 

09/22/10 15:00 

09/29/10 15:59 
09/28/10 17:59 

brd 

nrc 
nrc 

REPIN.02.06.05.01 * Pleese refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamtioat Springs, CO 80487 (800) 334-5493 

Inorganic 
Reference 

Report Headar.Explanatlone 

Batch A distinct set ot samples analyzed at a specific time 

Found Value of the QC Type of interest 

Limit Upper limit for RPD, in %. 

Lower Lower Recovery Limit, in % (except for LCSS. mg/Kg) 

MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instrument and annual fluctuations. 

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certlflcate of analysis 

PQL Practical Quantitation Limit, typically 5 times the MDL. 

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg) 

RPD Relative Percent Difference, calculation used for Duplicate QC Types 

Upper Upper Recovery Limit, In % (except for LCSS, mg/Kg) 

Sample Value of the Sample of Interest 

QC Sample Types 

AS Analytical Spike (Post Digestion) 

ASD Analytical Spike (Post Digestion) Duplicate 

CCB Continuing Calibration Blank 

CCV Continuing Calibration Verification standard 

DUP Sample Duplicate 

ICB Initial Calibration Blank 

ICV Initial Calibration Verification standard 

ICSAB Inter-element Correction Standard - A plus B solutions 

LCSS Laboratory Control Sample - Soil 

LCSSD Laboratory Control Sample - Soil Duplicate 

LCSW Laboratory Control Sample - Water 

LCSWD Laboratory Control Sample - Water Duplicate 

LFB Laboratory Fortified Blank 

LFM l.aboratory Fortified Matrix 

LFMD Laboratory Fortified Matrix Duplicate 

LRB Laboratory Reagent Blank 

MS Matrix Spike 

MSD Matrix Spike Duplicate 

PBS Prep Blank - Soil 

PBW Prep Blank - Water 

PQV Practical Quantitation Verification standard 

SDL Serial Dilution 

QC Sample Type Explanations 

Blanks 

Control Samples 

Duplicates 

Spikes/Fortified Matrix 

Standard 

ACZ QuBlifiers (Qual) 

Verifies that there Is no or minimal contamination In the prep method or calibration procedure. 

Verifies the accuracy of the method. Including the prep procedure. 

Verifies the precision of the instrument and/or method. 

Determines sample matrix Interferences, if any. 

Verifies the validity of the calibration. 

8 /Vnalyte concentration detected at a value between MDL and PQL. The associated value Is an estimated quantity. 

H /Analysis exceeded method hold time. pH Is a field test with an Immediate hold time. 

U The material was analyzed for, but was not detected above the level of the associated value. 

The associated value Is either the sample quantitation limit or the sample detection limit. 

NhrttiedHofSfehcw 
(1) EPA 600/4-83-020. Methods for Chemical /Vnalysis of Water and Wastes, March 1983. 

(2) EPA 600/R-93-100. Methods for the Detemiination of Inorganic Substances in Environmental Samples, August 1993. 

(3) EPA600/R-94-111. Methods for the Detemiination of Metals In Environmental Samples-Supplement I, May 1994. 

(5) EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996. 

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995 & 20th edition (1998). 

Comments 

(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations. 

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis. 

(3) Animal matrices for Inorganic analyses are reported on an 'as received' basis. 

(4) An asterisk in the 'XQ' column Indicates there is an extended qualifier and/or certification qualifier 

associated with the result. 

For a complete list of ACZ's Extended Qualifiers, please click: ht lp://www.acz.com/public/extquall ist.pdf 

REPIN09.12.29.01r Page 20 of 31 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800)334-5493 

Inorganic QC 
Summary 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 

ACZ Project ID: L84452 

Copper, total (3050) 

WG290680 

WG2g0680ICV 

WG2g0680ICB 

WG290554PBS 

WG290554LCSS 

WG290554LCSSD 

L844S2-01MS 

L84452-01MSD 

WG290732 

WG290732ICV 

WG290732ICB 

WG290554PBS 

WG290554LCSS 

WG290554LCSSD 

L84452-01MS 

L844S2-01MSD 

Type Anaiyx6d 

ICV 09/30/10 20:56 

ICB 09/30/10 20:59 

PBS 09/30/10 21:11 

LCSS 09/30/10 21:14 

LCSSD 09/30/1021:17 

MS 09/30/10 21:24 

MSD 09/30/10 21:27 

ICV 10/01/1010:20 

ICB 10/01/1010:23 

PBS 10/01/1010:36 

LCSS 10/01/1010:40 

LCSSD 10/01/1010:43 

MS 10/01/1010:50 

MSD 10/01/1010:53 

M6010B ICP 

PCN/SCN 

11100817-3 

PCN34836 

PCN34836 

11100924-2 

11100924-2 

11100817-3 

Sample Pound Units 

110 

110 

50 

50 

902 

902 

PCN34836 

PCN34836 

11100924-2 

11100924-2 

110 

110 

50 

50 

890 

890 

1.929 

U 

U 

134.6 

113.7 

928.1 

954.7 

1.96 

U 

U 

133.6 

110.8 

926.9 

943.5 

mg/L 96.5 

mg/L 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 5Z2 

mgrt<g 105.4 

mg/L 98 

mg/L 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 73.8 

mg/Kg 107 

Upper RPD Umli 

90 110 

•0.03 0.03 

-3 3 

91.2 128 

91.2 128 16.8 20 

75 125 

75 125 2.83 20 

90 110 

-0.03 0.03 

-3 3 

91.2 128 

91.2 128 18.7 20 

75 125 

75 125 1.78 20 

RL 

M3 

RL 

M3 

Sol ids, Percent CLPSOW390, PART F. D-98 

. Typa Analyzsd PCN/SCN QC Sample Found Units Rec Lovirer Upper RPD l imit . Quel 

WG290823 

WG290623PBS PBS 

L84452-180UP DUP 

09/29/10 14:00 

09/30/10 15:00 99.7 

U 

100 
% 
% 

99.9 100.1 

0.3 20 

Total Volatile Sol ids M2540G, Gravimetric 

Type Analyzed PCN/SCN QC Satnple Found Units Rec . Lower Upper RPO Umh Qual 

WG290624 

WG290624PBS 

L84452-18DUP 

PBS 

DUP 

09/29/10 14:00 

09/30/10 15:00 3.21 

U 

3331 
% 
% 3.7 20 

Page 21 of 31 REPIN.01.06.05.01 



Laboratories, inc. 
2773 Downhill Drive Steamboat Springs, CO 80467 (800)334-5493 

Inorganic Extended 
Qualifier Report 

Freeport-McMoRan - Chino Mines Company ACZ Project ID: L84452 

ACZ ID WORKNUM PARAMETER 

LB4432-01 WG290680 Copper, total (3050) 

WG2905ie Sieve-250 um (60 mesh) 

LB4452-02 WG2g0680 Copper, total (3050) 

WG290518 Sieve-250 um (60 mesh) 

LB4452.03 WG290680 Copper, total (3050) 

WG290518 Sieve-250 um (60 mesh) 

L84452-04 WG290680 Copper, total (3050) 

WG290518 Sieve-250 um (60 mesh) 

LB44S2-0S WG2g0680 Copper, total (3050) 

WG2g0518 Sieve-250 um (60 mesh) 

LB4452-06 WG290680 Copper, total (3050) 

WG2g0518 Sieve-250 um (60 mesh) 

LB44S2-07 WG290680 Copper, total (3050) 

WG290518 Sieve-250 um (60 mesh) 

M6010B ICP 

M6010B ICP 

ASA No.9, 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.g, 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.9, 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.9, 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.9, 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.9, 15-4.2.2 

M6010B ICP 

M6010a ICP 

ASA No.9, 15-4.2.2 

QUAL DESCRIPTION 

M3 The spike recovery value Is unusable since the analyte 
concentration In the sample Is disproportionate to the spike 
level. Ttie recovery of the associated control sample (LCS 
or LFB) was acceptable. 

RL Recovery for either the LCS or LCS duplicate wras outside 
of tt<e acceptance limits; the RPD was within the 
acceptance limits. 

N1 See Case Narrative. 

M3 The spike recovery value Is unusable since tf<e analyte 
concentration In the sample Is disproportionate to the spike 
level. Ttw recovery of the associated control sample (LCS 
or LFB) was acceptable. 

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits: the RPD was within the 
acceptance limits. 

N1 See Case Narrative. 

M3 Ttie spike recovery value Is unusable since the analyte 
concentration In the sample Is disproportionate to the spike 
level. Ttie recovery of the associated control sample (LCS 
or LFB) was aoceptable. 

RL (Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; tfie RPD was within tfie 
acceptance limits. 

N1 See Case Narrative. 

M3 The spike recovery value Is unusable since tfie analyte 
concentration In the sample Is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

RL Recovery for either the LCS or LCS duplicate was outskle 
of the acceptance limits; the RPD was within ttie 
acceptance limits. 

N1 See Case Narrative. 

M3 The spike recovery value Is unusable since tfie analyte 
concentration In the sample Is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; ttie RPD was within the 
acceptance limits. 

N1 See Case Narrative. 

M3 The spike recovery value Is unusable since the analyte 
concentration In ttie sample is disproportionate to tfie spike 
level. Ttie recovery of the associated control sample (LCS 
or LFB) was aoceptable. 

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits. 

N1 See Case Narrative. 

M3 The spike recovery value Is unusable since the analyte 
concentration In the sample Is disproporthinate to the spike 
level. Ttie recovery of the associated control sample (LCS 
or LFB) was acceptable. 

RL Recovery for either the LCS or LCS duplicate was outsKJe 
of the acceptance limits; tfie RPD was within t in 
acceptance limits. 

N1 See Case Narrative. 

REPAD.15.06.05.01 
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Laboratories, Inc. 
2773 DownNII Drive Steamboat Springs, CO 80487 (800) 334-5493 

Inorganic Extended 
Qualifier Report 

Freeport-McMoRan - Chino Mines Company ACZ Project ID: L84452 

ACZfD: WORKNUM PARAMETER 

L84452-08 WG290680 Copper, total (3050) 

WG2g0518 Sieve-250 um (60 mesh) 

L84452-09 WG290680 Copper, total (3050) 

WG290518 Sieve-250 um (60 mesh) 

I.84452-10 WG290680 Copper, total (3050) 

WG2g0518 Sieve-2S0 um (60 mesh) 

L84452-11 WG2g0680 Copper, total (3050) 

WG290518 Sieve-250 um (60 mesh) 

LM452-12 WG290660 Copper, total (3050) 

WG290518 Sieve-250 um (60 mesh) 

L84452-13 WG290680 Copper, total (3050) 

WG2g0518 Sieve-250 um (60 mesh) 

L844S2-14 WG2g06eO Copper, total (3050) 

WG290518 Sieve-250 um (60 mesh) 

tkffiOlOB ICP 

M6010B ICP 

ASA No.g, 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.9, 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.9. 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.9, 15-4.2.2 

M8010B ICP 

M6010B ICP 

ASA No.9, 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.9, 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.g. 15-4.2.2 

QUAL DESCRIPTION 

M3 Ttie spike recovery value Is unusable since the analyte 
concentration In trie sample Is disproportionate to tfie spike 
level. The recovery of the associated control sample (LCS 
or LFB) was aoceptable. 

RL ftecovery for either the LCS or LCS duplicate was outside 
of tfie acceptance limits; the RPD was within tfw 
acceptance limits. 

N1 See Case Narrative. 

M3 Tfie spike recovery value Is unusable since the analyte 
concentration In the sample Is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

RL Recovery for either the LCS or LCS duplicate was outside 
of ttie acceptance limits; the RPD was within the 
acceptance limits. 

N1 See Case NairaUve. 

M3 Ttie spike recovery value Is unusable since the analyte 
concentration In the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or I.FB) was acceptable. 

RL F^ecovery for either the LCS or LCS duplicate was outside 
of the acceptance limits: the RPD was within the 
acceptance limits. 

N1 See Case Narrative. 

M3 Ttie spike recovery value Is unusable since tfie analyte 
concentration In trie sample Is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or U^B) was aoceptable. 

RL Ftecovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within ttie 
acceptance limits. 

N1 See Case Narrative. 

M3 Tfie spike recovery value is unusable since tfie analyte 
concentration In ttie sample Is disproportionate to tfie spike 
level. The recovery of the associated control sample (LCS 
or LFB) was aoceptable. 

RL (Recovery for either the LCS or LCS duplicate was outside 
of tfie acceptance limits; the RPD was within tfie 
acceptance limits. 

See Case Narrathre. N1 

M3 

RL 

N1 

Ttie spike recovery value Is unusable since tfie analyte 
concentration In the sample Is disproportionate to the spike 
level. Ttie recovery of the associated control sample (LCS 
or LFB) was acceptable. 

Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits. 
See Case Narrative. 

M3 The spike reoovefy value is unusable since the analyte 
concentration In the sample is disproportionate to tfie spike 
level. Tfie recovery of the associated control sample (LCS 
or LFB) was acceptable. 

RL ftecovery for either the LCS or LCS duplicate was outside 
of ttie acceptance limits; the RPD was within ttie 
acceptance limits. 

N1 See Case Narrative. 

REPAD.15.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 60487 (600)334-5493 

Inorganic Extended 
Qualifier Report 

Freeport-McMoRan - Chino Mines Company ACZ Project ID: L844S2 

ACZID WORKNUM PARAf/IETER 

LB4452-15 WG290732 Copper, total (3050) 

QUAL DESCFUPTIPN 

WG2g0518 Sleve-2S0 um (60 mesh) 

LB44S2-16 WG2g0732 Copper, total (3050) 

WG2g0518 Sieve-250 um (60 mesh) 

L84452-17 WG290732 Copper, total (3050) 

WG2g0518 Sieve-250 um (60 mesh) 

LB4452-18 WG290732 Copper, total (3050) 

WG290518 Sieve-250 um (60 mesh) 

M6010B ICP 

M6010B ICP 

ASA No.g, 15-4.2.2 

M6010B ICP 

M6010B ICP 

ASA No.g, 15-4.2.2 

U6010B ICP 

M6010B ICP 

ASA No.g, 15-4.2.2 

1^0108 ICP 

M6010B ICP 

ASA No.g, 15-4.2.2 

M3 

RL 

N1 

The spike recovery value Is unusable since tfie analyte 
concentration In the sample Is disproportionate to the spike 
level. Ttie recovery of the associated control sample (LCS 
or LFB) was acceptable. 

Recovery for either the LCS or LCS duplicate was outside 
of tfie acceptance limits; tfie RPD was within the 
acceptance limits. 
See Case fJarrative. 

M3 The spike recovery value Is unusable since tfie analyte 
concentration In tfie sample Is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

RL Recovery for either the LCS or LCS duplicate was outside 
of tfie acceptance limits; the RPD was within the 
acceptance limits. 

N1 See Case Narrative. 

M3 The spike recovery value Is unusable since the analyte 
concentration In the sample Is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

RL Recovery for either the LCS or LCS duplicate was outside 
of ttie acceptance limits; ttie RPD was within the 
acceptance limits. 

N1 See Case Narrative. 

M3 The spike recovery value Is unusable since the analyte 
concentration In the sample Is disproporttonate to the spike 
level. Ttie recovery of the associated control sample (LCS 
or UFB) was aoceptable. 

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits. 

N1 See Case Narrative. 

REPAD.15.06.05.01 
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Laboratories, inc. 
2773 Downhill Drive Steemboet Springs, CO 60487 (800) 334-5493 

Certification 
Qualifiers 

Freeport-McMoRan - Chino Mines Company ACZ Project ID: L844S2 

Soil Analysis 

The followlnB tiaramotera are not offared for certlfloaUoh or are not covered bytlELAC oarttflcateiMCZ. 

Solids, Percent 

Total Volatile Solids 

CLPSOWSgO, PART F, D-g8 

M2540G, Gravimetric 

REPAD.05.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CX3 80487 (800) 334-5493 

Sample 
Receipt 

Freeport-McMoRan - Chino Mines Company 

ZN01CC 

llMjelj^rVerHioation 

t) Does this project require special handling procedures such as CLP protocol? 

2) Are the custody seals on the cooler intact? 

3) Are the custody seals on the sample containers intact? 

4) Is there a Chain of Custody or other directive shipping papers present? 

5) Is the Chain of Ckjstody complete? 

6) Is the Chain of Custody in agreement with the samples received? 

7) Is there enough sample for all requested analyses? 

8) Are all samples within holding times for requested analyses? 

9) Were all sample containers received intact? 

10) Are the temperature blanks present? 

11) Is the trip blank for Cyanide present? 

12) Is the trip blank for VOA present? 

13) Are samples requiring no headspace, headspace free? 

14) Do the samples that require a Foreign Soils Permit have one? 

,ExC!<a))tlons; if you answeied^oio any of theebove quesnonsi please describe 

no sample date or time given on chain of custody or sample containers. 

onlatjttl iorany dlsorepantiles, thecUent must be contacted) 

The client was not contacted, used relinquished time and date. 

ACZ Project ID: L84452 
Date Received: 09/17/201011:17 

Received By: 

Date Printed: 

gac 

9/22/2010 

YES 

X 

X 

X 

X 

X 

X 

NO NA 

X 

X 

X 

X 

X 

X 

X 

X 

Shlf^ptn^ Containers. 

Cooler Id 
na11636 

na11635 

nal1637 

TempCC) 
17.2 

18.6 

18.3 

Rad (pR/hr) 
28 

19 

22 

Client must contact ACZ Project Manager 
if analysis should not proceed for samples 
received outside ol themial preservation 
acceptance criteria. 

Cross out on ID line 8 on Chain of Custody 2. 

REPAD.03.11.00.01 

Page 26 of 31 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800)334-5493 

Sample 
Receipt 

Freeport-McMoRan - Chino Mines Company 
ZNOICC 

^ieconjtainet-Preservation 

ACZ Project ID: L84452 
Dale Received: 09/17/2010 11:17 

Received By: gac 
Date Printed: 9/22/2010 

SAMPLE 

L84452-01 
L84452-02 

L84452-03 
L84452-04 

L84452-05 
L84452-06 
L84452-07 
L84452-08 
L84452-09 
L84452-10 
L84452-11 
L84452-12 
L84452-13 
L84452-14 

L84452-15 
L84452-16 
L84452-17 

L84452-18 

CLIENT ID 

STS-SS-2010-002-250 
STS-SS-2010-003-250 
STS-SS-2010-004-250 
STS-SS-2010-005-250 
STS-SS-2010-006-250 
STS-SS-2010-007-250 

STS-SS-2010-008-250 
STS-SS-2010-009-250 
STS-SS-2010-010-250 
STS-SS-2010-011-250 
STS-SS-2010-012-250 
STS-SS-2010-013-250 
STS-SS-2010-014-250 
STS-SS-2010-015-250 
STS-SS-2010-016-250 
STS-SS-2010-017-250 
STS-SS-2010-018-250 
STS-SS-2010-DUP-250 

R < 2 6 < 2 8 K < 2 Y<2 YG<2 B<2 0 < 2 T>12 N/A 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

RAD ID 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Sample ContaHier Reservation Idegend 
Abbreviation 

R 
B 
BK 

G 

0 
P 

T 
Y 

YG 
N/A 

RAD 

Description 

Ravti/Nilric 
Filtered/Sulluric 
Filtered/Nitric 
Filtered/Nitric 

Rawr/Hydrochloric 
Raw/NaOH 
Ravi//NaOH Zinc Acetate 

Raw/Sulfuric 

Raw/Sulfuric 
No presenrative needed 

Gamma/Beta dose rate 

Container Type 

RED 
BLUE 
BLACK 
GREEN 

ORANGE 
PURPLE 
TAN 
YELLOW 

YELLOW GLASS 
Not applicable 

Not applicable 

Preservative/Umits 

pH must be < 2 
pH must be < 2 
pH must be < 2 
pH must be < 2 

pH must be < 2 
pHmustbe> 12* 

pHmustbe> 12 
pH must be < 2 

pH must be < 2 

must be < 250 \iM\T 

* pH check performed by analyst prior to sample preparation 

Sample IDs Reviewed By: 

REPAD.03.11.00.01 
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6^ '/'V'?^ 
Laboratoi 

iDammhaDriw StaamboetSpitiga, i 

CHAIN of CUSTODY 

Company: Chino Mines Company 

Name: Pam Pinson 

E-mail: P^^OCIB Pinson@FMI.com 

Address: P-O- Box 10 

Bayard. N M 88023 

Telephone: S7S-912-5213 

Name: Pam Pinson 

Company: Chino Mines Company 

E-mail: Pamela_Pinson@FMT.com 

Address: P-O. Box 10 

Bayard. N M 88023 

Telephone: 575-912-5213 

If sample{s) received past holding lime (HT), or if insufficient HT remains to complete 

analysis before expiration, shall ACZ proceed with requested short HT analyses? 

If • N C than ACZ will contact client for further instruction. If neither "YES" nor "NO" 

is Indicated. ACZ will proceed with the requested analyses, even If HT is expired, end data will be qualified. 

YES 
NO 

Are samples for CO DVtf Compliance Monitoring? 

If yea, please include state fbmis. Results will be reported to PQL. 

Quoted: 

YES 

NO 

J^31 t o (attach list or use Quote number) 

Prolect/POO: Z t ^ O K C C -

Reporting state for compliance teatlnfl: 

Samplei's Name: Carolyn Meyer 

0) 

s 
c 
o 
U 

STS-SS-2010-002 

3 
O 
O 

o 
eg 
<{> 
> 
(U 
ui 

o 
in o 
C 

a. 
Q. 

8 

(0 

o 
> 

CL 
0 

^^ 
CO 
CO a. 

E 
o 
t o 
CNI 

I 
(U 

> 

CO 
STS-SS-2010-003 SO 
STS-SS-2010-004 SO 
STS-SS-2010-005 SO 
STS-SS-2010-O06 SO 
STS-SS-2010-007 SO 
STS-SS-2010-008 SO 
STS-SS-2010-009 SO 
STS-SS-2010-010 SO 
STS-SS-2010-011 

One split of each soil sample should be sieved to <2mm and analyzed for total Cu and paste pH. A second split of each soil 
sample should be sieved to <250uin and analyzed for total Cu and total volatile solids. 

A R C A D I S project I D : B0063543.0000 Task 26 

Please refer to ACZ's temfts & conditions located oh the reverse side of this COC. 

FRMAD050.01.15.09 White - Return with sample. Yellow • Retain for your records. 
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Laboratories. 
TSDornihaOrim • • (BOO) 334-5493 

CHAIN of CUSTODY 

One split o f each soil sample should t>e sieved to <2mm and analyzed for total Cu and paste pH. A second split of each soil 

sample should be sieved to <2S0um and analyzed for total Cu and total volatile solids. 

ARCADIS project ID: B0063543.0000 Task 26 

Please refer to ACZ's temis & conditions located on the reverse side of this COC. 

i^FCEIVEDBY: DATE:TIME 

RTIiT^rfUiJ^' IWASi?-̂ .; 

FRMAO050.01.15.09 White - Return wilfi sample Yellow - Retain for your records. 

i^/l '^-?A/h 7 ^ 7 ^ 
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Laboratories, Inc. 
2773 DownNII Drive Steamboat Springs. CO 80487 (800)334-6493 

Pam Pinson 

Freeport-MoMoRan - Chino Mines Company 
P.O. Box 13308 
Phoenix, AZ 65002-330B 

Analytical 
Quote 

Page 1 of 2 

9/21/2010 

Quote Number: CU-SOIL-250UM 

Matrix: Soil 

Parameter 

34 samples/ one time analysis- Total Cu. 10 DAY RUSH 

Deler.lion Limit •'-•'., •' .CbsiyS;tinplt! 

Metala Analysis 

Copper, total (3050) 

Misc. 

Electronic Data Deliverable 
Quality Control Summary 
Setup charge for ICP, total 

Sample Preparation 

Air Dry at 34 Degrees C 
DigesUon - Hot Plate 
Siove-250 um (60 mesh) 

Soil Analysis 

Solids. Percent 
Total Volatile Solids 

M6010B ICP 

USDA No. 1,1972 
M3050B ICP 

ASA No.O, 15-4.2.2 

CLPSOW390. PART F. D-98 
IUI25406, Gravimetric 

1 mg/Kg 

0.1 % 
0.01% 

Cost/Sample: 

$13.50 

SO.OO 

$0.00 

$27.00 

$10.50 

$22.50 

$16.50 

$10.50 

$19.50 

$120.00 

This quote is based on a 10 woildng day rush Turn Around Time Sofl preparation charges may fluctuate dependant on the 
condition of samples upon receipt Please note that method detection limits are estimates and may be elevated depending 
on sample matrix. 

REPAD.09.06.05.01 S/ m D/ 21 PI 
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Laboratories, Inc. 
2773 Downhitt Drive Steamboat Springs, CO 80487 (800) 334-5493 

Pam Pinson 
Freeport-McMoRan - Chino Mines Company 
P.O. Box 13308 
Phoenix. AZ 85002-3308 

-Ahaiytical 

Page 2 of 2 

g/21/2010 

Quote Number: :CU-SOlL-250UM 

Pricing Includes shipment of all standard sample containers and related papenvork by UPS Ground Service. Please allow three 
to five days for delivery when ordering containers. ACZ must be noUfled prior to receiving samples of all special requests such 
as electronic data deliverables or special reporting reqirements. The dient will be (barged for special sample containers or 
express shipping and additional charges may apply for non-standard requests. 

This quotation is valid for six months from the bid date unless specified otherwise In the bid. All l̂ da must be signed and 
retumed to ACZ before projecUs) Is received. The authorized signature represents acceptance of the pricing as well as ttie 
general toms and conditions of ACZ Laboratories. Inc. Our general terms and conditions can be downloaded from our web 
site at htlp://www.acz.com/PDF/termsoondition8.pdf. Please note that MDL's In this quote may possibly Increase due to 
sample matrix or samples with high TOS. 
All orders that require shipping of coolers are subject to a minimum charge of $200.00. \joca\ orders without shipping are 
subject to a minimum charge of $125.00. Samples may incur a $10.00/sample disposal fee for any samples deemed to be 
hazardous. 

ACZ Representative (Authorized signature and date) 

Client Representative (Authorized signature and data) 

REPAO.Og.06.05.01 S/ m D/ 21 P/ 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80467 (800) 334-5493 

Analytical 
Report 

Report to: 

Pam Pinson 

Freeport-McMoRan - Chino Mines Company 

PO Box 10 

Bayard, NM 88023 

cc: Anne Thatcher 

October 04, 2010 

Bill to: 

Pam Pinson 
Freeport-McMoRan - Chino Mines Company 
P.O. Box 13308 

Phoenix. AZ 85002-3308 

Project ID: ZNOICC 

ACZ Project ID: L84451 

Pam Pinson: 

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on September 17, 
2010. This project has been assigned to ACZ's project number, L84451. Please reference this number in all 
future inquiries. 

All analyses were performed according to ACZ's Quality Assurance Plan. The enclosed results relate only to 
the samples received under L84451. Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute. 

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC. 

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising 
from the use of a partial report. 

All samples and sub-samples associated with this project will be disposed of after November 04, 2010. If the 
samples are determined to be hazardous, additional charges apply for disposal (typically less than 
$10/sample). If you would like the samples to be held longer than ACZ's stated policy or to be retumed, please 
contact your Project Manager or Customer Service Representative for further details and associated costs. 
ACZ retains analytical reports for five years. 

If you have any questions or other needs, please contact your Project Manager. 

Scott Habermehl has reviev/ed 
and approved this report. 

.»sa>S2i«.. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Case 
Narrative 

Freeport-McMoRan - Chino Mines Company 

Project ID: ZNOICC 
ACZ Project ID: L84451 

October 01, 2010 

Sample Receipt 

ACZ Laboratories, Inc. (ACZ) received 18 soil samples from Freeport-McMoRan - Chino Mines Company on Septemt>er 17, 
2010. The samples were received in good condition. Upon receipt, the sample custodian removed the samples from the 
cooler, inspected the contents, and logged the samples into ACZ's computerized Latioratory Information Management 
System (LIMS). The samples were assigned ACZ LIMS project number L84451. The custodian verified the sample 
information entered into the computer against the chain of custody (COC) forms and sample bottle labels. 

Holding Times 

All analyses were performed within EPA recommended holding times. 

Sample Analysis 

These samples were analyzed for inorganic parameters. The individual methods are referenced on t>oth, the ACZ invoice 
and the analytical reports. The extended qualifier reports may contain footnotes qualifying specific elements due to QC 
failures. In addition the following has been noted with this specific project: 

1. The Sieve <2000 u data was qualified with the N1 flag on the extended qualifier report. The chemist noted this just to 
make note that the < 2000 was further sieved to < 250 and logged in as ACZ project L84452 for additional analysis. 

REPAD.03.06.05.01 Page 2 of31 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - ChIno Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-002 

ACZ Sample ID: L84451-01 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter 
Copper, total (3050) 

Soil Analysis 
Parameter 

pH, Saturated Paste 
Solids, Percent 

Soil Preparation 
Parameter 

Air Dry at 34 Degrees 
c 
Digestion - Hot Plate 
Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod 
M6010B ICP 

EPAMethod 

USDA No. 60 (21A) 

CLPSOW390, PART F, D-98 

EPAMethod 

USDA No. 1,1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9, 15-4.2.2 

Result 
860 

Result 

6.2 

94.0 

Result 

Dual 

Oual 

Qual 

XQ 
• 

XQ 

• 
• 

XQ 

* 

Unite 
mg/Kg 

Units 

units 

% 

Units 

MDL 
1 

MOL 

0.1 
0.1 

MDL 

PQL 
5 

PQL 

0.1 
0.5 

PQL 

Oate 
09/30/10 13:11 

Date 

09/30/1015:00 
09/22/10 16:06 

Date 

09/22/10 14:00 

09/29/10 12:16 
09/30/10 15:00 

09/28/10 15:00 

Analyst J 
ear 

Analyst j 

nrc 
zsh 

Analyst] 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Anaiyticai 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-003 

ACZ Sample ID: L84451-02 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter EPA (Method 
Copper, total (3050) M6010B ICP 

Soil Analysis 
Parameter EPAMethod 

pH, Saturated Paste USDA tto. 60 (21 A) 

Solids, Percent CLPSOW390, PART F, 0-98 

Result Qual XQ Units MDL. PQL Date Analyst 
625 mg/Kg 1 09/30/10 13:20 ear 

Result Quel XQ Units MDL PQL . Date Analyst 

6.5 
94.1 

units 
% 

0.1 
0.1 

0.1 
0.5 

09/30/10 16:10 
09/22/10 18:48 

nrc 
zsh 

EPAMethod 
Soil Preparation 
Parameter 

Air Dry at 34 Degrees USDA hto. 1,1972 
C 
Digestion - Hot Plate M3050B ICP 
Saturated Paste USDA No. 60 (2) 
Extraction 
Sieve-2000 um ASA No.9.15-4.2.2 
(2.0mm) 

Result Qual XQ Unjts MDL PQL Date Analyst 

09/22/10 14:01 

09/29/10 15:32 
09/30/1016:10 

09/28/10 15:10 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 • Please refer to Qualifier Reports for details. 
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/ ICZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, (X> 80487(800)334-5493 

inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-004 

ACZ Sample ID: L84451-03 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter 
Copper, total (3050) 

Soil Analysis 
Parameter 

pH, Saturated Paste 
Solids, Percent 

Soil Preparation 
Parameter 

Air Dry at 34 Degrees 
C 
Digestion - Hot Plate 
Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod! 
M6010B ICP 

EPAMethod 

USDA No. 60 (21A) 
CLPSOW390, PART F, D-98 

EPAMethod 

USDA No. 1,1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9. 15-4.2.2 

Result 
486 

Result 

6.3 
96.7 

Result 

Qual 

Qual 

Qual 

XQ 
• 

XQ 
• 
« 

XQ 

* 

Units 
mg/Kg 

Units 

units 
% 

Units 

MDL 
1 

MDL 

0.1 
0.1 

MDL 

PQL 
5 

PQL 

0.1 
0.5 

PQL. 

Date 
09/30/1013:23 

Date 

09/30/10 17:20 
09/22/10 20:10 

Date 

09/22/1014:03 

09/29/10 16:38 
09/30/10 17:20 

09/28/10 15:21 

Analyst 1 
ear 

Analyst j 

nrc 
zsh 

Analyst 1 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details. 

Page 5 of31 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - ChIno Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-005 

ACZ Sample ID: L84451-04 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter 

Parameter 

EPAMethod 

Copper, total (3050) M601 OB ICP 

Soil Analysis 
EPAMethod 

pH, Saturated Paste USDA 1 ^ . 60 (21 A) 
Solids, Percent CLPSOW390, PART F, D-98 

Result Qual XQ Units MOL PQL Date Analyst 
238 mg/Kg 1 09/30/10 13:29 ear 

Result Qual XQ Units MDL PQL Date Analyst 

6.4 
96.2 

units 0.1 
0.1 

0.1 

0.5 

09/30/1018:30 
09/22/10 21:31 

nrc 
zsh 

Soil Preoaration 
Parameter EPAMethod Result Qual XQ Units MDL PQL Date Analyst 

Air Dry at 34 Degrees USDA No. 1,1972 
C 
Digestion - Hot Plate M3050B ICP 
Saturated Paste USDA No. 60 (2) 
Extraction 
Sieve-2000 um ASA No.9,15-4.2.2 
(2.0mm) 

09/22/10 14:05 

09/29/10 17:43 
09/30/10 18:30 

09/28/10 15:31 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 • Ptease refer to Oualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, (X> 80487(800)334-5493 

inorganic Anaiyticai 
Results 

Freeport-McMoRan • Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-006 

ACZ Sample ID: L84451-05 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter EPAMethod 
Copper, total (3050) M601 OB ICP 

Soil Analysis 
Parameter EPAMethod 
pH, Saturated Paste USDA No. 60 (21A) 
Solids, Percent CLPSOW390, PART F, D-98 

Result Qual XQ Units MDL PQL Date Analyst 
622 mg/Kg 1 09/30/1013:38 

Result Qual XQ Units MOL PQL Date Analyst 
6.3 
95.7 

units 

% 
0.1 

0.1 

0.1 

0.5 

09/30/10 19:40 
09/22/10 22:52 

nrc 
zsh 

EPA Method 
Soil Preparation 
Parameter 

Air Dry at 34 Degrees USDA No. 1,1972 
C 
Digestion - Hot Plate M3050B ICP 
Saturated Paste USDA No. 60 (2) 
Extraction 
Sieve-2000 um ASA No.9,15-4.2.2 
(2.0mm) 

Result Quel XQ Units MDL PQL Oate Analyst 

09/22/10 14:06 

09/29/10 18:49 
09/30/10 19:40 

09/28/10 15:42 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 ' Please refer to Oualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - ChIno Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-007 

ACZ Sample ID: L84451-06 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter V 
Copper, total (3050) 

Soil Analysis 
Parameter 
pH, Saturated Paste 

Solids, Percent 

Soil Preparation 
Parameter 

Air Dry at 34 Degrees 
C 
Digestion - Hot Plate 
Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod . 
M6010B ICP 

EPAMethod 
USDA No. 60 (21 A) 

CLPSOW390, PART F, D-98 

EPAMethod . 

USDA No. 1,1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9, 15-4.2.2 

Result 
758 

Result 
6.7 
94.4 

Result 

Xiua\ 

Qua! 

Qual 

XQ 
• 

XQ 
* 
• 

XQ. 

* 

Units 
mg/Kg 

Units 
units 
% 

Units 

MDL 
1 

MDL 
0.1 
0.1 

MDL 

PQL 
5 

. PQL 
0.1 
0.5 

PQL 

Date Analyst! 
09/30/10 13:41 ear 

Date Analysts! 
09/30/10 20:50 nrc 
09/23/10 0:14 zsh 

Date Analysis 

09/22/10 14:08 brd 

09/29/10 19:54 brd 

09/30/10 20:50 nrc 

09/28/10 15:52 nrc 

REPIN.02.06.05.01 ' Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-008 

ACZ Sample ID: L84451-07 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter 
Copper, total (3050) 

Soil Analysis 
Parameter 
pH, Saturated Paste 
Solids, Percent 

Soil Preparation 
Parameter. 

Air Dry at 34 Degrees 
c 
Digestion - Hot Plate 
Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAt«ethod 
M6010B ICP 

EPAMethod 
USDA No. 60 (21A) 

CLPSOW390, PART F, D-98 

EPAMethod 

USDA No. 1,1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9. 15-4.2.2 

Result 
643 

Result 
7.0 

97.3 

Result 

Qual 

Qual 

dual 

XQ 
* 

XQ 
• 
• 

XQ 

• 

Units 
mg/Kg 

Units 
units 

% 

Units 

MDL 
1 

MDL 
0.1 
0.1 

MDL 

PQL 
5 

PQL 
0.1 
0.5 

PQL 

Date 
09/30/1013:44 

Date 
09/30/10 22:00 

09/23/10 1:35 

Date 

09/22/10 14:10 

09/29/10 20:59 
09/30/10 22:00 

09/28/10 16:03 

Analyst! 
ear 

Analyst! 

nrc 
zsh 

Analyst j 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 • Please refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-009 

ACZ Sample 10: 184451-08 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter 

Copper, total (3050) 

Soil Analysis 
iParamoter 

pH, Saturated Paste 
Solids, Percent 

Soil Preparation 
Paremeter ' 

Air Dry at 34 Degrees 
C 
Digestion - Hot Plate 
Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod 

M6010B ICP 

EPAMethod 

USDA No. 60 (21 A) 
CLPSOW390, PART F, D-98 

EPAMethod 

USDA fMo. 1,1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9, 15-4.2.2 

Result 

291 

Result 

4.6 
92.6 

> Result 

Qual 

Oual 

Qual 

XQ 

* 

XQ 

* 
* 

XQ 

• 

Units 

mg/Kg 

Units 

units 

% 

Units 

MDL 

1 

MDL 

0.1 

0.1 

MDL 

PQL 

5 

PQL 

0.1 
0.5 

PQL 

Date 

09/30/10 13:47 

Date 

09/30/10 23:10 
09/23/10 2:56 

Date 

09/22/1014:12 

09/29/10 22:05 
09/30/10 23:10 

09/28/1016:14 

AnalystJ 

ear 

Analyslj 

nrc 
zsh 

Analyst} 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 ' Ptease refer to Oualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - ChIno Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-010 

ACZ Sample ID: L84451-09 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter 
Copper, total (3050) 

Soil Analysis 
Parameter 

pH, Saturated Paste 
Solids, Percent 

Soil Preparation 
Paremeter 

Air Dry at 34 Degrees 
C 
Digestion - Hot Plate 
Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod 
M6010BICP 

EPAMethod 
USDA No. 60 (21 A) 

CLPSOW390, PART F, D-98 

EPA Method 

USDA No. 1,1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9, 15-4.2.2 

Result 
197 

Result 
5.4 
94.2 

Result 

Qual 

Qual 

Qual 

XQ 
* 

XQ 
* 
• 

XQ 

* 

Units 
mg/Kg 

Units 
units 
% 

Unite 

MDL 
1 

. MOL 
0.1 

0.1 

MDL 

PQL 
5 

PQL 
0.1 

0.5 

PQL 

Date Analyst 1 
09/30/10 13:50 ear 

Oate Analyst 1 
10/01/10 0:20 nrc 
09/23/10 4:18 zsh 

Date Analyst j 

09/22/10 14:13 brd 

09/29/10 23:10 brd 
10/01/10 0:20 nrc 

09/28/1016:24 nrc 

REPIN.02.06.05.01 ' Ptease refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-011 

ACZ Sample ID: L84451-10 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter 
Copper, total (3050) 

Soil Analysis 
Parameter 

pH, Saturated Paste 

Solids, Percent 

Soil Preparation 
Parameter 

Air Dry at 34 Degrees 
C 
Digestion - Hot Plate 
Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod 
M6010B ICP 

EPAMethod 

USDA No. 60 (21 A) 

CLPSOW390, PART F, D-98 

EPAMethod 

USDA No. 1,1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9, 15-4.2.2 

Result 
277 

Result 

7.0 
95.5 

Result 

Qual 

Qual 

Qual 

XQ 
• 

XQ 
* 
* 

XQ 

• 

Units 
mg/Kg 

Units 

units 
% 

Units 

MDL 
1 

MDL 

0.1 
0.1 

MDL 

PQL 
5 

PQL 

0.1 

0.5 

PQL 

Date Analyst-! 
09/30/1013:53 ear 

Date Analyst 1 

10/01/10 1:30 nrc 
09/23/10 5:39 zsh 

Oate Analyst 1 

09/22/10 14:15 brd 

09/30/10 0:16 brd 
10/01/101:30 nrc 

09/28/1016:35 nrc 

REPIN.02.06.05.01 ' Ptease refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-012 

ACZ Sample ID: L84451-11 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Pai^meter EPAMethod 

Copper, total (3050) M601 OB ICP 

Soil Analysis 
Parameter EPAMethod 

pH, Saturated Paste USDANo.60(21A) 
Solids, Percent CLPSOW390, PART F, D-98 

Result Qual XQ Units MDL PQL Date Analyst 
215 mg/Kg 1 09/30/1013:56 ear 

Result Qual XQ Units MDL PQL Date Analyst 

7.8 
96.1 

units 0.1 
0.1 

0.1 
0.5 

10/01/10 2:40 
09/23/10 7:00 

nrc 
zsh 

EPAMethod 

Soil Preparation 

Parameter 
Air Dry al 34 Degrees USDA No. 1,1972 
C 
Digestion - Hot Plate M3050B ICP 
Saturated Paste USDA No. 60 (2) 
Extraction 
Sieve-2000 um ASA No.9,15-4.2.2 
(2.0mm) 

Result Quel, XQ Units MDL PQL . . D a t e Analyst 

09/22/10 14:17 

09/30/10 1:21 
10/01/10 2:40 

09/28/10 16:45 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 ' Ptease refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-013 

ACZ Sample ID: L84451-12 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Paremeter 
Copper, total (3050) 

Soil Analysis 
Paranieter . 
pH, Saturated Paste 
Solids, Percent 

Soil Pr^)aration 
^remeter 

Air Dry at 34 Degrees 
C 
Digestion - Hot Plate 

Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod . 
M6010B ICP 

EPAMethod 
USDA No. 60 (21A) 
CLPSOW390, PART F, D-98 

EPAMethod 

USDA No. 1,1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9,15-4.2.2 

Result 
186 

Result 
6.3 
96.5 

Result 

Quel 

Oual 

Qual 

XQ 
• 

XQ 
• 
• 

XQ 

• 

Units 
mg/Kg 

Units 
units 
% 

Units 

MDL 
1 

MDL 
0.1 
0.1 

MDL 

PQL 
5 

PQL 
0.1 
0.5 

PQL 

Date Analyst 1 
09/30/1013:59 ear 

Date Analyst! 
10/01/10 3:50 nrc 
09/23/10 8:22 zsh 

Date Analyst 1 

09/22/1014:18 brd 

09/30/10 2:27 brd 
10/01/10 3:50 nrc 

09/28/10 16:56 nrc 

REPIN.02.06.05.01 ' Ptease refer to Oualifier Reports for details. 
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Laboratories, Inc. 
2773 [downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan • Chino Mines Company 
Project ID: ZN01CC 
Sample ID: STS-SS-2010-014 

ACZ Sample ID: L84451-13 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter EPAMethod 
Copper, total (3050) M601 OB ICP 

Soil Analysis 

Parameter EPAMethod 

pH, Saturated Paste USDA No. 60 (21 A) 
Solids, Percent CLPSOW390, PART F, D-98 

Result Qual XQ Units MDL PQL Oate Analyst 
129 mg/Kg 1 09/30/10 14:02 ear 

Result Qua! XQ Units MDL PQL bate . A n a l y s t 

7.5 
93.4 

units 
% 

0.1 
0.1 

0.1 
0.5 

10/01/10 5:00 
09/23/10 9:43 

nrc 
zsh 

EPAMethod 
Soil Preparation 
Parameter 
Air Dry at 34 Degrees USDA No. 1,1972 
C 
Digestion - Hot Plate M3050B ICP 
Saturated Paste USDA No. 60 (2) 
Extraction 
Sieve-2000 um ASA No.9,15-4.2.2 
(2.0mm) 

Result Qual XQ Units MDL PQL Date Analyst 
09/22/10 14:20 

09/30/10 3:32 
10/01/10 5:00 

09/28/10 17:07 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 ' Please refer to Oualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Anaiyticai 
Results 

Freeport-McMoRan • ChIno Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-015 

ACZ Sample ID: L84451-14 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter 
Copper, total (3050) 

Soil Analysis 
Parameter 

pH, Saturated Paste 
Solids, Percent 

Soil Preparation 
Parameter 

Air Dry at 34 Degrees 
c. 

Digestion - Hot Plate 
Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod 
M6010BiCP 

EPAMethod 
USDA No. 60 (21 A) 

CLPSOW390, PART F, D-98 

EPAMethod 

USDA No. 1,1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9, 15-4.2.2 

Result 
529 

Result 
7.8 
95.5 

Result 

Quel 

Oual 

Oual 

XQ 
• 

xo 
* 
* 

XQ 

• 

UnHs 
mg/Kg 

Units 
units 

% 

Units. 

MDL 
1 

MDL 
0.1 
0.1 

MDL 

PQL 
5 

PQL 
0.1 
0.5 

PQL 

Date 
09/30/10 14:05 

Date 
10/01/10 6:10 

09/23/10 11:04 

Oate 

09/22/10 14:22 

09/30/10 4:38 
10/01/10 6:10 

09/28/10 17:17 

Analyst 1 
ear 

Analyst J 
nrc 
zsh 

Analyst 1 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 * Ptease refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-016 

ACZ Sample ID: L84451-15 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter EPAMethod 
Copper, total (3050) M601 OB ICP 

Soil Analysis 
Paremeter EPA Method 

pH, Saturated Paste USDA tMo. 60 (21A) 
Solids, Percent CLPSOVi/390, PART F, D-98 

Result Qual XQ Units MDL PQL , Date Analyst 
1120 mg/Kg 1 09/30/10 14:15 ear 

Result Qual XQ Units MOL PQL Date Analyst 

4.9 
92.5 

units 
% 

0.1 
0.1 

0.1 
0.5 

10/01/10 7:20 

09/23/10 12:26 
nrc 
zsh 

Soil Preparation 
Parameter EPAMethod Result Qua! XQ Units MDL PQL Oate Analyst 

Air Dry at 34 Degrees USDA No. 1,1972 
C 
Digestion - Hot Plate M3050B ICP 
Saturated Paste USDA No. 60 (2) 
Extraction 
Sieve-2000 um ASA No.9,15-4.2.2 
(2.0mm) 

09/22/1014:24 

09/30/10 5:43 
10/01/10 7:20 

09/28/10 17:28 

brd 

brd 
nrc 

nrc 

REPIN.02.06.05.01 ' Ptease refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Anaiyticai 
Results 

Freeport-McMoRan - ChIno Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-017 

ACZ Sample ID: L84451-16 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Paremeter 
Copper, total (3050) 

Soil Analysis 
Parameter 

pH, Saturated Paste 
Solids, Percent 

Soil Preparation 
Parerneter 

Air Dry al 34 Degrees 
c 
Digestion - Hot Plate 

Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod 
M6010BICP 

EPAMethod 

USDA No. 60 (21A) 

CLPSOW390, PART F, D-98 

EPA Method 

USDA No. 1,1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9, 15-4.2.2 

Result 
2060 

Result 

6.0 
92.5 

Result 

Qual 

Quel 

Qual 

XQ 
« 

XQ 
« 
• 

XQ 

* 

Units 
mg/Kg 

Units 

units 

% 

Units 

MDL 
1 

MDL 

0.1 
0.1 

MDL 

PQL 
5 

PQL 

0.1 
0.5 

PQL 

Date Analyst] 
09/30/1014:18 ear 

Oate Analyst 1 

10/01/10 8:30 nrc 
09/23/10 13:47 zsh 

Date Analyst] 

09/22/1014:25 brd 

09/30/10 6:49 brd 
10/01/10 8:30 nrc 

09/28/10 17:38 nrc 

REPIN.02.06.05.01 ' Ptease refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-018 

ACZ Sample ID: L84451-17 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: Soil 

Metals Analysis 
Parameter 
Copper, total (3050) 

Soil Analysis 
Paremeter 
pH, Saturated Paste 
Solids, Percent 

Soil Preparation 
Paremeter 
Air Dry al 34 Degrees 
C 
Digestion - Hot Plate 
Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod 
M6010BICP 

EPAMethod 
USDA No. 60 (21 A) 

CLPSOW390, PART F, D-98 

EPA Method 
USDA No. 1.1972 

M3050B ICP 
USDA No. 60 (2) 

ASA No.9, 15-4.2.2 

Result 
1100 

Result 
6.0 
94.7 

Result 

Qual 

Qual 

Oual 

XO 
• 

XQ 
* 
• 

XQ 

• 

Units 
mg/Kg 

Units 
units 
% 

Units 

MDL 
1 

MOL 
0.1 
0.1 

MDL 

PQL 
5 

PQL 
0.1 
0.5 

PQL 

Date Analyst i 
09/30/1014:21 ear 

Oate Analyst. 
10/01/10 9:40 nrc 

09/23/1015:08 zsh 

Oate Analyst] 
09/22/10 14:27 brd 

09/30/10 7:54 brd 
10/01/10 9:40 nrc 

09/28/10 17:49 nrc 

REPIN.02.06.05.01 • Ptease refer to Qualifier Reports for details. 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
; Results 

Freeport-McMoRan • Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-SS-2010-DUP 

ACZ Sample ID: L84451-18 
Date Sampled: 09/15/10 00:00 
Date Received: 09/17/10 
Sample Matrix: 50/7 

Metals Analysis 
Paremeter 
Copper, total (3050) 

Soil Analysis 
Paremeter 
pH, Saturated Paste 
Solids, Percent 

Soil Preparation 
parameter , 

Air Dry al 34 Degrees 
C 
Digestion - Hot Plate 

Saturated Paste 
Extraction 
Sieve-2000 um 
(2.0mm) 

EPAMethod 
M6010B iCP 

EPAMethod 
USDA No. 60 (21A) 
CLPSOVi/390, PART F, D-98 

EPAMethod 

USDA No. 1,1972 

M3050B ICP 

USDA No. 60 (2) 

ASA No.9, 15-4.2.2 

Result 
530 

Result 
6.3 
96.6 

Result 

Qual 

Qual 

Quel 

XO 
• 

XO 
* 
* 

XO 

• 

Units 
mg/Kg 

Units 
units 
% 

Units 

MDL 
1 

MDL 
0.1 
0.1 

MDL 

PQL 
5 

PQL 
0.1 
0.5 

PQL 

Date Analyst 
09/30/10 14:24 ear 

Oate. Analyst 
10/01/10 10:50 nrc 
09/23/1016:30 zsh 

- Dale Analyst'J 

09/22/1014:29 brd 

09/30/10 8:59 brd 
10/01/1010:50 nrc 

09/28/10 17:59 nrc 

REPIN.02.06.05.01 ' Ptease refer to Qualifier Reports for details. 
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Laboratories, inc. 
2773 Downhill Drive Steamtwal Springs, CO 80487 (800) 334-5493 

Jnorganic 
Reference 

Report Header Explanations 

Batch A distinct set of samples analyzed at a specific time 

Found Value of the QC Type of interest 

Limit Upper limit for RPD, In %. 

Lower Lower Recovery Limit, In % (except for LCSS, mg/Kg) 

MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for Instmment and annual fluctuations. 

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis 

PQL Practical Quantitation Limit, typically 5 times the MDL. 

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg) 

RPD Relative Percent Difference, calculation used for Duplicate QC Types 

Upper Upper Recovery Limit, in % (except for LCSS. mg/Kg) 

Sample Value of the Sample of interest 

QC:Sampls Types 

AS Analytical Spike (Post Digestion) 

ASO Analytical Spike (Post Digestion) Duplicate 

CCB Continuing Calibration Blank 

CCV Continuing Calibration Verification standard 

DUP Sample Duplicate 

ICB Initial Calibration Blank 

lev Initial Calibration Verification standard 

ICSAB Inter-element Correction Standard - A plus B solutions 

LCSS Laboratory Control Sample - Soil 

LCSSD Laboratory Control Sample - Soil Duplicate 

LCSW Laboratory Control Sample - Water 

LCSWD Laboratory Control Sample - Water Duplicate 

LFB Laboratory Fortified Blank 

LFM Laboratory Fortified Matrix 

LFMD Laboratory Fortified Matrix Duplicate 

LRB Laboratory Reagent Blank 

MS Matrix Spike 

MSD Matrix Spike Duplicate 

PBS Prep Blank - Soil 

PBW Prep Blank - Water 

PQV Practical Quantitation Verification standard 

SDL Serial Dilution 

QC Sample Type'Explanatlons 

Blanks 

Control Samples 

Duplicates 

Spikes/Foriified Matrix 

Standard 

ACZ Qualifiers (Qual) 

Verifies that there is no or minimal contaminatkjn in the prep method or calibration procedure. 

Verifies the accuracy of the method, including the prep procedure. 

Verifies the precision of the Instrument and/or method. 

Determines sample matrix interferences, if any. 

Verifies the validity of the calibration. 

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity. 

H Analysis exceeded method hold time. pH is a field test with an Immediate hold time. 

U The material was analyzed for, but was not detected above the level of the associated value. 

The associated value Is either the sample quantitation limit or the sample detection limit. 

Method References 
(1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983. 

(2) EPA 600/R-93-100. Methods for the Detemnination of Inorganic Substances in Environmental Samples, August 1993. 

(3) EPA 600/R-94-111. Methods for the Detemiination of Metals in Environmental Samples - Supplement I, May 1994. 

(5) EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996. 

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995 & 20th edition (1998). 

Commenta 
(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used In the calculations. 

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis. 

(3) Animal matrices for Inorganic analyses are reported on an 'as received" basis. 

(4) An asterisk In the *XQ' column Indicates there is an extended qualifier and/or certification qualifier 

associated with the result. 

For a complete list of ACZ's Extended Qualifiers, please dick: ht lp://www.acz.com/public/extquall ist.pdf 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Inorganic QC 
Summary 

FFeeport-McMoRan - ChIno Mines Company 
Project ID: ZN01CC 

ACZ Project ID: L84451 

Copper, total (3050) M6010B ICP 

Typa. . Analyzed QC Sample Found Units Rec Lower Upper RPO ..Umtt Qual 

WG290669 

WG290669ICV 
WG290669ICB 

WG290653 

WG2g0553PBS 
WG290553LCSS 

WG290553LCSSD 

LB44S1-01MS 

L844S1-01MSO 

ICV 
ICB 

09/30/1011-56 

09/30/10 11:69 

11100817-3 1.887 

U 

mg/L 

mg/L 

94.4 

PBS 09/30/1013.01 

LCSS 09/30/1013fl5 PCN34836 

LCSSO 09/30/10 13*8 PCN34836 

MS 09/30/1013:14 11100924-2 

MSD 09/30/1013:17 11100924-2 

110 

110 

SO 

SO 

U mg/Kg 

101.1 mg^Kg 

105.4 mg/Kg 

860 863.3 mg/Kg 6.6 

860 B72.8 mg/Kg 2S.6 

90 
-0.03 

-3 

91.2 

91.2 

75 

75 

110 

0.03 

3 

128 

128 

125 

12S 

4.2 20 

1.09 20 

M3 

M3 

pH, Saturated Paste USDA No. 60 (21 A) 

Type Analyzed PCN/SCN QC Sample Found Units Rec Lower Upper RPO Limit Qual 

WG290778 

L844S1-1B0UP DUP 10/01/101200 6.3 6.21 units 1.4 20 

Sol ids, Percent 

WG290150 

WG2901S0PBS 

L84451-01DUP 

CLPSOV\/390, PART F, D-98 

Type Analyzed' PCN/SCN QC Sample Found Units Rec Lower Upper RPO Umlt Qual 

PBS 

DUP 

09/22/10 14:45 

09/22/10 17-27 94 

U 

93.86 
% 
% 

99.9 100.1 

0.1 20 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Inorganic Extended 
Qualifier Report 

Freeport-McMoRan • ChIno Mines Company ACZ Project ID: L84451 

ACZID WORKNUM PARAMETER 

L84451-01 WG290653 Copper, total (3050) 

WG290517 Sieve-2a00 um (2.0mm) 

L844S1-02 WG290653 Copper, total (3050) 

WG290517 Sieve-2000 um (2.0mm) 

L844S1-03 WG2g0653 Copper, total (3050) 

WG290S17 Sieva-2000 um (2.0mm) 

L84451-04 WG2g0653 Copper, total (3050) 

WG290S17 Sieve-2000 um (2.0mm) 

L84451-05 WG2906S3 Copper, total (3050) 

WG290517 Sieve-2000 um (2.0mm) 

L84451-06 WG290653 Copper, total (3050) 

WG290S17 Sieve-2000 um (2.0mm) 

L84451-07 WG290653 Copper, total (3050) 

WG290517 Steve-2000 um (2.0mm) 

L84451-08 WG290653 Copper, total (3050) 

WG290517 Sieve-2000 um (2.0mm) 

L84451-09 WG290653 Copper, total (3050) 

WG290517 Sleva-2000 um (2.0mm) 

L84451-10 WG2906S3 Copper, total (3050) 

WG290517 Siev8-2000 um (2.0mm) 

L84451-11 WG290653 Copper, total (3050) 

WG290517 Sieve-2000 um (2.0mm) 

M6010BICP 

ASA No.9, 15-4.2.2 

M6010BICP 

ASA No.9, 15-4.2.2 

M6010BICP 

ASA No.9, 15-4.2.2 

M6010BICP 

ASA No.9. 15-4.2.2 

M6010BICP 

ASA No.9,15-4.2.2 

U6010BICP 

ASA No.9, 15-4.2.2 

M6010BICP 

ASA No.9, 15-4.2.2 

M6010BICP 

ASA No.9,15-4.2.2 

M6010BICP 

ASA No.9,15-4.2.2 

M6010B ICP 

ASA No.9, 15-4.2.2 

M6010B ICP 

ASA No.O, 15-4.2.2 

OUAL DESCRIPTION 

M3 The spike recovery value is unusable since the analyte 
concentration In the sample is disproportionate lo the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case NanaUve. 

M3 The spike recovery value is unusatile since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acoeptat>le. 

N1 See Case Narrative. 

I\U The spike recovery value is unusable since the analyte 
cortcentration In the sample is disproportionate lo the sphe 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Narrative. 

M3 The spike recovery value Is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Nanatlve. 

M3 The spike recovery value is unusable since the analyte 
concentration in the sample Is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Narrative. 

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spSte 
level. The recovery o) the associated control sample (LCS 
or LFB) was acoeptal)le. 

N t See Case Narrative. 

lkA3 The spike recovery value Is unusat>le since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Nanativa. 

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Nanative. 

M3 The spike recovery value is unusatile since the analyte 
concentration In the sample Is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Nan-ative. 

M3 The spike recovery value is unusable since the analyte 
concentration in the sample Is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Narrative. 

M3 The spike recovery value Is unusable since the analyte 
concentration in the sample is disproportionate to the sp9(e 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Narrative. 

REPAD. 15.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Inorganic Extended 
Qualifier Report 

Freeport-McMoRan - Chino Mines Company ACZ Project ID: L84451 

ACZ ID WORKNUM PARAMETER 

L84451-12 WG290653 Copper, total (3050) 

WG290517 SievB-2000 um (2.0mm) 

L84451-13 WG290653 Copper, total (3050) 

WG290517 Sieve-2000 um (2.0mm) 

L84451-14 WG290653 Copper, total (3050) 

WG290517 Sieve-2000 um (2.0mm) 

L84451-15 WG290653 Copper, total (3050) 

WG290517 Sieve-2000 um (2.0mm) 

L84451-16 WG2g0653 Copper, total (3050) 

WG290517 Sieve-2000 um (2.0mm) 

L84451-17 WG290653 Copper, total (3050) 

WG290517 Sieve-2000 um (2.0mm) 

LB4451-1S WG290653 Copper, total (3050) 

WG290517 Sieve-2000 um (2.0mm) 

M6010BICP 

ASA No.O, 15-4.2.2 

M6010BICP 

ASA No.O, 15-4.2.2 

M6010BICP 

ASA No.O, 15-4.2.2 

U6010BICP 

ASA No.9.15-4.2.2 

M6010BICP 

ASA No.9.15-4.2.2 

M6010BICP 

ASA No.O, 15-4.2.2 

M6010BICP 

ASA No.9, 15-4.2.2 

OUAL DESCRIPTION 

M3 The spike recovery value is unusatile since the analyte 
concentration In the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Narrative. 

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Narrative. 

M3 The spike recovery value is unusable since the analyte 
concentration In the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptatile. 

N1 See Case Narrative. 

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptatiie. 

Nt See Case Nan-ative. 

M3 The spike recovery value is unusable since the analyte 
concentration in the sample Is disproportionate lo the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Nanative. 

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable. 

N t See Case Narrative. 

M3 The spike recovery value is unusable since the analyte 
concentration In the sample is disproportionate to the spike 
level. The recovery ot the associated control sample (LCS 
or LFB) was acceptable. 

N1 See Case Narrative. 

REPAD.15.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Certification 
Qualifiers 

Freeport-McMoRan - Chino Mines Company ACZ Project ID: L84451 

Soil Analysis 

Thetollowlns parametsre ere not offered for certification or are not covered by NELAC certlHcete «ACZ. 

pH, Saturated Paste 

Solids, Percent 

USDA No. 60 (21 A) 

CLPSOW390. PART F, D-98 

REPAD.05.06.05.01 

Page 25 of 31 



Laboratories, Inc. 
2773 Downhill Drive Steamtmat Springs, CO 80487 (800) 334-5493 

Sample 
Receipt 

Freeport-McMoRan - Chino Mines Company 
ZNOICC 

Receipt VerHitotioti 

1) Does this project require special handling procedures such as CLP protocol? 

2) Are the custody seals on the cooler intact? 

3) Are the custody seals on the sample containers intact? 

4) is there a Chain of Custody or other directive shipping papers present? 

5) Is the Chain of Custody complete? 

6) Is the Chain of Custody in agreement with the samples received? 

7) Is there enough sample for all requested analyses? 

8) Are all samples within holding times for requested analyses? 

9) Were all sample containers received intact? 

10) Are the temperature blanks present? 

11) Is the trip blank for Cyanide present? 

12) Is the trip blank for VOA present? 

13) Are samples requiring no headspace, headspace free? 

14) Do the samples that require a Foreign Soils Permit have one? 

;Excep^ons: H yoUanswerad no to any-of the above questions, please clescrll>e 

No sample date or time given. 

^ntact<Fpr aitydlscrBpancles, the client mustt)e contacted) 

The client was not contacted. Used relinquished date and time. 

ACZ Project ID: '-84451 
Date Received: 09/17/2010 11:17 

Received By: 

Date Printed: 

gac 

9/22/2010 

YES 

X 

X 

X 

X 

X 

X 

NO NA 

X 

X 

X 

X 

X 

X 

X 

X 

^tmlng^Contalhers 

Cooler Id 
na11636 

na11635 

nail637 

Temp(<C) 
17.2 

18.6 

18.3 

Rad (pR/hr) 
28 

19 

22 

Client must contact ACZ Project Manager 
if analysis should not proceed for samples 
received outside of thermal preservation 
acceptance criteria. 

Cross out on ID line 8 on Chain of Custody 2. 

REPAD.03.11.00.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Sample 
Receipt 

Freeport-McMoRan - Chino Mines Company 
ZN01CC 

iSaftiple CQî talRer Pieserv^tion 

ACZ Project ID: 1-84451 
Date Received: 09/17/2010 11:17 

Received By: 
Date Printed: 

SBtnplsContiiliwr Preservation Lfigend 
Abt>revlatlon 

R 
B 
BK 

G 

O 
P 
T 
Y 

YG 
N/A 

RAD 

Description 

Raw/Nitric 
Filtered/Sulluric 
Filtered/Nitric 

Filtered/Nitric 
Rawr/Hydrochloric 
Raw/NaOH 

Raw/NaOH Zinc Acetate 
Raw/Sulluric 

Raw/Sulfuric 
No preservative needed 

Gamma/Beta dose rale 

Container Type 

RED 

BLUE 
BLACK 

GREEN 

ORANGE 
PURPLE 
TAN 
YELLOW 

YELLOW GLASS 

Not applicable 

Not applicat}le 

Preservative/LIm its 

pH must tie < 2 
pH must \ x < 2 
pH must t)e < 2 

pH must be < 2 
pH must be < 2 
pHmustbe>12* 
pH must be > 12 
pH must be < 2 

pH must be < 2 

must be < 250 piR/hr 

' pH check performed by analyst prior to sample preparation 

Sample IDs Reviewed By: 

gac 
9/22/2010 

SAMPLE 

L84451-01 
L84451-02 

L84451-03 
L84451-04 

L84451-05 
L84451-06 

L84451-07 
L84451-08 
L84451-09 
L84451-10 
L84451-11 
L84451-12 

L84451-13 
L84451-14 

L84451-15 
L84451-16 
L84451-17 

L84451-18 

CLIENT ID 

STS-SS-2010-002 
STS-SS-2010-003 
STS-SS-2010-004 

STS-SS-2010-005 
STS-SS-2010-006 
STS-SS-2010-007 

STS-SS-2010-008 
STS-SS-2010-009 
STS-SS-2010-010 
STS-SS-2010-011 
STS-SS-2010-012 
STS-SS-2010-013 
STS-SS-2010-014 

STS-SS-2010-015 
STS-SS-2010-016 
STS-SS-2010-017 

STS-SS-2010-018 
STS-SS-2010-DUP 

R<2 G < 2 BK<2 Y<2 YG<2 B<2 0 < 2 T>12 N/A 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

RAD ID 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

REPAD.03.11.00.01 
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Laboratories, Inc. 

Name: Pam Pinson 

/ ^w^ / 
; H A I N of CUSTODY 

Company: Chino Mines Company 

E-mail: P^'^c''' Pinson(^FMI.com 

Address: P.O. Box 10 

Bayard. N M 88023 

Telephone: 575-912-5213 

Name: Pai") Pinson 

Company: Chino Mines Company 

E-mail: Pamela..Pinson@FMl .com 

Address: P-O- Box 10 

Bayard, NM 88023 

Telephone: 575-912-5213 

if sample(s) received past Itolding lime (HT), or if insufficient HT remains to complete 
analysis before expiration, shall ACZ proceed with requested short HT analyses? 
If ' Na' then ACZ will contact client for further instruction. If neither "YES' nor" NO" 
is indicated. ACZ will proceed with the requested analyses, even H HT Is expired, and data will be qualified. 

YES 
NO 

Are samples for CO DW Compliance Monitoring? 
If yes, please Include state forms. Results will be reported to PQL. 

YES 
NO 

list or use quota numttsr) 

Quote #: 

Proiect/P0#: 2 r ^ o v c c 
Reporting state for compliance testing: 

ampler's Name: Carolyn Meyer o 
O 

STS-SS-2010-002 

O o o 
I 

0) 

> 

( 0 

o 

8 

I 

(0 

o 
(0 

SL 
JO. 

I 
3 
Q 

Q . 
0) 
U i 
CD 

0. 

E 
3 
O 
t o 
CM 

> 
0) 

CO 

STS-SS-2010-003 SO 
STS-SS-2010-004 SO 
STS-SS-2010-005 SO 
STS-SS-2010-006 SO 
STS-SS-2010-007 SO 
STS-SS-2010-008 SO 

STS-SS-2010-009 SO 
STS-SS-2010-010 SO 
STS-SS-2010-011 

One split of each soil sample should be sieved to <2min and analyzed for total Cu and paste pH. A second split of each soil 

sample should be sieved to <250um and analyzed for total Cu and total volatile solids. 

ARCADIS project ID: B0063543.0000 Task 26 

Please refer to ACZ's temis & conditions located on the reverse side of this COC. 

INEL INOUIS I ICD B"' 

r r / H O T w ^ 

^ ^ 7i^ t^ 
FRMAD050.01.15.09 White - Retum with sample. Yellow - Retain for your records. 
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Laboratories, 
2773DoiimNBOrin, 

CHAIN of CUSTODY 

Name: Pam Pinson 

Company: Chino Mines Company 

E-mail: P^^nc'^ Pinson^FMI.com 

Address: P.O. Box 10 

Bayard, NM 88023 

Telephone: 575-912-5213 

Name: Pam Pinson 

Company: Chino Mines Company 

E^nail: Pamela _Pinson@FMl.com 

Address: PO. Box 10 

Bayard. NM 88023 

Telephone: 575-912-5213 

If sample(s) received past riolding time (HT), or if insufficient HT remains lo complete 
analysis before expiration, shall ACZ proceed with requested short HT analyses? 
If "NOT' then ACZ will contact client for further instruction. If neither •YES" nor "NO" 
is indicated, ACZ will proceed with the requested analyses, even if HT is expired, and data will t>e qualified. 

YES 
NO 

One split of each soil sample should be sieved to <2mm and analyzed for total Cu and paste pH. A second split of each soil 

sample should be sieved to <250um and analyzed for total Cu and total volatile solids. 

ARCADIS project ID: B0063543.0000 Task 26 

Please refer to ACZ's terms & conditions located on the reverse side of this COC. 

HbL:MOUISHl;DiJY 

vr^M^mT^' 
nAir-TiME Ri:CL"iVCDGY: 

M'^^^/ ^ •2P y /v ' ^J 
FRIV1AD050.01.15.09 White - Retum with sample. Yellow - Retain for your records. 
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Laboratories, Inc. 
2773 Downhill Drive Staarrtboet Springs. CO 80487 (600) 334-5493 

Pam Pinson 
Freeport-McMoRan - Chino Mines Company 

P.O. Box 13308 
Phoanbi, AZ 65002-3308 

Analytical 
Quote 

Page 1 of 2 
9/21/2010 

Quote Number; CU-SOIL 

Matrix: Soil 34 samples/ one time analysis- Total Cu. 10 DAY RUSH 

Detection Limit • i ; , Cost/Sarnplo 

Metals Analysis 

Copper, total (3050) 

Misc. 

Electronic Data Deliverable 
Quality Control Summary 
Setup charge for ICP, total 

Sample Preparation 

Air Dry at 34 Degrees C 
Digestion • Hot Plate 
Saturated Paste Extractton 
Sieve-2000 um (2.0mm) 

Sd l Analysis 

pH, Saturated Paste 
Solids, Percent 

M6010B ICP 

USDA No. 1,1972 
M3050B ICP 

USDA No. 60 (2) 
ASA No.9, 15-4.2.2 

USDA No. 60 (21A) 
CLPSOW390, PART F, D-98 

1 mg/Kg 

0.1 units 
0 . 1 % 

Cost/Sample: 

$13.50 

$0.00 
$0.00 

$27.00 

$10.50 
$22.50 
$24.00 
$16.50 

$10.50 
$10.50 

$135.00 

This quote Is t>ased on a 10 working dayt rush Turn Around Time Soil preparation charges may fluctuate dependant on the 
condition of samples upon receipt. Ptease note that mettiod detection limits are esb'matea and may be elevated depending 
on sample matrix 

REPAO.09.06.05.01 S/ m D/ 21 P/ 
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r i C Z Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800)334-5493 

Pam Pinson 
Freeport-McMoRan • Chino Mines Company 

P.O. Box 13308 
Phoenix, AZ 85002-3308 

Analytical 
Quote 

Page 2 of 2 

9/21/2010 

Quote Number: CU-SOIL 

Pricing includes shipment of all standard sample containers and related papenwork by UPS Grtxind Service. Please allow three 
to five days for delivery when ordering containers. ACZ must be notified prior lo receiving samples of all special requests such 
as electronic data deliverables or spedal reporting reqirements. The client vi/ill be charged for special sample containers or 
express shipping and addlttonal charges may apply for non-s(andanl requests. 

This quotation is valid for six monttis from the bid date unless specified othenwise In the bid. All bkis must be signed and 
retumed to ACZ before proJect(s) Is received. The authorized signature represents acceptance of the pricing as well as the 
general terms and conditions ol ACZ laboratories. Inc. Our general temis and conditions can be downloaded from our web 
site at htlp://www.acz.com/PDP/termscondltlons.pdf. Please note that MDL's In this quote may possibly Increase due to 
sample matrix or samples with high TDS. 
All orders that require aNppIng of coolers are subject to a minimum charge of $200.00. Local orders without shipping ere 
eubject to a minimum charge of $125.00. Samples may Incur a $10.00/sample disposal fee for any samples deemed to be 
hazardous. 

ACZ Representative (Authorized signature and date) 

Client ftopresentativs (Authorized signature aid date) 

REPAD.09.06.05.01 S/ m D/ 21 P/ 
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Laboratories, Inc. 
2773 Dovmhill Drive Steamboat Springs, CO 60467 (800) 334-5493 

Report to: 

Pam Pinson 

Freeport-McMoRan - Chino Mines Company 

PO Box 10 

Bayard. NM 88023 

cc: Anne Thatcher 

October 01, 2010 

Bill to: 
Accounts Payable 
Freeport-McMoRan - Chino Mines Company 
P.O. Box 13308 

Phoenix. AZ 85002-3308 

Project ID: ZNOICC 
ACZ Project ID: L84417 

Pam Pinson: 

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories. Inc. (ACZ) on September 20, 
2010. This project has been assigned to ACZs project number. L84417. Please reference this number in all 
future inquiries. 

All analyses were perfonmed according to ACZ's Quality Assurance Plan. The enclosed results relate only to 
the samples received under L84417. Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute. 

Except as noted, the test results for the methods and parameters listed on ACZ's cun-ent NELAC certificate 
letter (#ACZ) meet all requirements of NELAC. 

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising 
from the use of a partial report. 

All samples and sub-samples associated with this project will be disposed of after November 01. 2010. If the 
samples are determined to be hazardous, additional charges apply for disposal (typically less than 
$10/sample). If you would like the samples to be held longer than ACZ's stated policy or to be retumed, please 
contact your Project Manager or Customer Service Representative for further details and associated costs. 
ACZ retains analytical reports for five years. 

If you have any questions or other needs, please contact your Project Manager. 

Scott Habermehl has reviewed 
and approved this report. 

REPAD.01.06.05.02 Page 1 of9 



Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487(800)334-5493 

Inorganic Analytical 
Results 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 
Sample ID: STS-IN-2010-111 

ACZ Sample ID: L84417-01 
Date Sampled: 09/16/10 14:00 
Date Received: 09/20/10 
Sample Matrix: Surface Water 

Inorganic Prep 
Parameter 
Total Hot Plate 
Digestion 

Metals Analysis 

Copper, total 

EPAMethod 

M200.2 ICP 

EPAMethod 

M200.7 ICP 

Reault Qual XQ iJnIts MDL . PQL Date Analyst 
09/28/10 19:14 ear 

Result Qua! XQ Units MDL . P Q L Date Analyst 

U mg/L 0.01 0.05 09/29/1016:38 ear 

REPIN.02.06.05.01 

Page 2 of9 



Laboratories, Inc. 
2773 Downhill Drive Steamtxiat Springs. CO 80487 (600)334-5493 

Inorganic 
Reference 

Report Headsr.ExplahaHons 

Batch A distinct set of samples analyzed at a specific time 

Found Value of the QC Type of Interest 

Limit Upper limit for RPD. in %. 

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg) 

MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instnjment and annual fluctuations. 

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's cerllficate of analysis 

PQL Practical Quantitation Limit, typically 5 times the MDL. 

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or splice added recovered, In % (except for LCSS, mg/Kg) 

RPD Relative Percent Difference, calculation used for Duplicate QC Types 

Upper Upper Recovery Limit, In % (except for LCSS, mg/Kg) 

Sample Value of the Sample of Interest 

QC Sample Types 

AS Analytical Splice (Post Digestion) 

ASD Analytical Splice (Post Digestion) Duplicate 

CCB Continuing Calibration Blank 

CCV Continuing Calibration Verification standard 

DUP Sample Duplicate 

ICB Initial Calibration Blank 

lev Initial Calibration Verification standard 

ICSAB Inter-element Correction Standard - A plus B solutions 

LCSS Laboratory Control Sample - Soil 

LCSSO Laboratory Control Sample - Soil Duplicate 

LCSW Laboratory Control Sample - Water 

LCSWD Latioratory Control Sample - Water Duplicate 

LFB Laboratory Fortified Blank 

LFM Laboratory Fortified Matrix 

LFMD Laboratory Fortified Matrix Duplicate 

LRB Laboratory Reagent Blank 

MS Matrix Spike 

MSD Matrix Spike Duplicate 

PBS Prep Blank - Soil 

PBW Prep Blank - Water 

PQV Practical Quantitation Verification standard 

SDL Serial Dilution 

QC SarnpleType Explanations 

Blanks 

Control Samples 

Duplicates 

Spikes/Fortified Matrix 

standard 

ACZ Qualiners (Qual] 

Verifies that there Is no or minimal contamination in the prep method or calibration procedure. 

Verifies the accuracy of the method, including the prep procedure. 

Verifies the precision of the Instrument and/or method. 

Determines sample matrix interferences, if any. 

Verifies the validity of the calibration. 

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity, 

hi Analysis exceeded method hold time. pH is a field test with an immediate hold time. 

U The material was analyzed for, but was not detected above the level of the associated value. 

The associated value is either the sample quantitation limit or the sample detection IrmK. 

H i ih t td f i e^ i vn teB 

(1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983. 

(2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances In Environmental Samples, August 1993. 

(3) EPA600/R-94-111. Methods for the Detennlnatlon of Metals in Environmental Samples - Supplement I, May 1994. 

(5) EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996. 

(6) Standard Methods for the Examination of Water and Wastewater. 19theditlon, 1995 & 20th edition (1998). 

Contmonts 

(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations. 

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis. 

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis. 

(4) An asterisk In the 'XQ' column indicates there is an extended qualifier and/or certification qualifier 

associated with the result. 

For a complete list of ACZ's Extended Qualifiers, please click: htlp.//www.acz.com/Dublic/exlquall isl.pdf 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Freeport-McMoRan - Chino Mines Company 
Project ID: ZNOICC 

ACZ Project ID: L84417 

Copper, total 

ACZID 

WG290578 

WG290578ICV 

WG290578ICB 

WG290516LRB 

WG290516LFB 

L84330-04LFM 

L84330-04LFMD 

Type 

ICV 

ICB 

LRB 

LFB 

LFM 

LFMD 

Analyzed 

09/29/10 15A4 

09/29/10 15:58 

09/29/10 16:10 

09/29/10 16:14 

09/29/10 16-56 

09/29/10 1629 

M200.7 ICP 

PCN/SCN 

11100817-3 

11100924-2 

11100924-2 

11100924-2 

OC. 

2 

.5 

.5 

.5 

Sample 

U 

U 

Found 

1.98 

U 

U 

.509 

.52 

.527 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mgfl. 

mg/L 

Rec 

99 

101.8 

104 

105.4 

Lower 

95 

-0.03 

-0.022 

85 

70 

70 

Upper 

105 

0.03 

0.022 

115 

130 

130 

RPO 

1.34 

Limit 

20 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Inorganic Extended 
Qualifier Report 

Freeport-McMoRan • Chino Mines Company ACZ Project ID: L84417 

ACZ ID WORKNUM PARAMETER METHOD OUAL DESCRIPTION 

No extended qualifiers associated with this analysis 

REPAD.15.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 

Certificatloh 
Qualifiers 

Freeport-McMoRan - Chino Mines Company ACZ Project ID: L84417 

No certification qualifiers associated with this analysis 

REPAD.05.06.05.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 60467 (800) 334-5493 

Sample 
Receipt 

Freeport-McMoRan - Chino Mines Company 

B0063543.0000 

ACZ Project ID: L84417 

Date Received: 09/20/2010 10:59 

Received By: gac 

Date Printed: 9/20/2010 

YES NO NA 

1) Does this project require special handling procedures such as CLP protocol? 

2) Are the custody seals on the cooler intact? 

3) Are the custody seals on the sample containers intact? 

4) Is there a Chain of Custody or other directive shipping papers present? 

5) Is the Chain of Custody complete? 

6) Is the Chain of Custody in agreement witti the samples received? 

7) Is there enough sample for all requested analyses? 

8) Are all samples witliin holding times for requested analyses? 

9) Were all sample containers received intact? 

10) Are the temperature blanks present? 

11) Are the trip blanks (VOA and/or Cyanide) present? 

12) Are samples requiring no headspace, headspace free? 

13) Do the samples that require a Foreign Soils Permit have one? 

J^iMi^ivsvlf you^nswe d«sciibe 

N/A 

£(6ht«ct (Fprony dlecrdpandes, the client must be contacted)' 

^ ^ M • • • • 
• S 
^̂ H 
• 9 
^^• iHI 
^^^^^^H 

• 3 1 
^^H 
^^M • • • 
^ • i 

^ ^ M • • • • 
W^M 
^ ^ H 
• • 1 
• • 1 • • • 
^^H 
• • 1 • • 
^^H 
^^M 

• B 
B H 
• 9 

K 9 
^ ^ 1 mm 

N/A 

4S^]»ina iContain^i^ 

Cooler Id 
NA11643 

Temp CC) 
7.1 

Rad (pR/hr) 
18 

Client must contact ACZ Project Manager if analysis should not proceed for 
samples received outside of thermal preservation acceptance criteria. 

WoUi 

REPAD.03.11.00.01 
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Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80467 (600) 334-5493 

Sample 
Receipt 

Freeport-McMoRan - Chino Mines Company 
B0063543.0000 

;)$ainplB Oontalner PreMnriation 

ACZ Project ID: L84417 

Date Received: 09/20/2010 10:59 
Received By: gac 
Date Printed: 9/20/2010 

SAMPLE 

L84417-01 

CLIENT ID 

STS-IN-2010-111 
R < 2 

Y 
G < 2 BK<2 Y<2 YG<2 B<2 0 < 2 T>12 N/A RAD ID 

u 
SaiApw, Container jlraseiVAtiori Legend 
Abbreviation 

R 
B 

BK 
G 
O 
P 
T 
Y 

YG 
N/A 
FtAD 

Description 

Raw/Nitric 
Filtered/Sulfuric 
Filtered/Nitric 
Filtered/Nitric 

Raw/Sulfuric 
Raw/NaOH 

Raw/NaOH Zinc Acetate 
Raw/Sulfuric 
Raw/Sulfuric 

No preservative needed 
Gamnr»/Beta dose rate 

Container Type 

RED 
BLUE 

BLACK 
GREEN 
ORANGE 
PURPLE 
TAN 
YELLOW 
YELLOW GLASS 

Not applicable 
Not applicable 

Preservative/Llmtts 

pH must be < 2 
pH must be < 2 

pH must be < 2 
pH must be < 2 
pH must be < 2 
pHmustbe>12* 
pH must bo > 12 
pH must be < 2 
pH must be < 2 

must be < 250 pR/hr 

* pH check performed by analyst prior to sample preparation 

Sample IDs Reviewed By: gac 

REPAD.03.11.00.01 
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2773 DownNII Drive Steamboat Springs, 

Laboratories, Inc. / g ^ 9 / ^ 9 
eamtoat^rfngs. CO 80487 (800) 334 -S^T^ ( I ( f 

HAIN of CUS" 

Company: Chino Mines Company 

E-mail: Pamela_Pinson@FMI.com 

Name: Pam Pinson Address: P.O. Box 10 

Bayard, NM 88023 

Telephone: 575-912-5213 

Name: Paiii Pinson 

Company: Chino Mines Company 

E-mail: Pamela_Pinson@FMI.com 

Address: P-O. Box 10 

Bayard, NM 88023 

Telephone: 575-912-5213 

If sample(s) received past holding l ime (HT), or if Insuincient HT remains to complete 

analysis before expiration, shall ACZ proceed with requested short HT analyses? 

If *N0* then ACZ wil l contact client lor further Instruction. If neither 'YES* nor 'NO ' 

s Indicated, ACZ wil l proceed with the requested analyses, even if HT is expired, and data will be qualified. 

YES 

NO 

FRMAD050.01.15.09 White - Return with sample. Yellow • Retain Ibr your records. 
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ApperKlix C 

The Use of Ashing to Correct for Soil 
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Appendix C - The Use of Ashing to Correct for Soil Content in Tissues 

The Use of Ashing to Correct for Soil Content in Tissues 

Many studies have attempted to correct for soil contamination in biota samples. In an issue paper on 
metal bioaccumulation use in risk assessments, USEPA (2004) identified the need to use soil-free plant 
data (the suggested method w/as washing) to determine BAF, "because the washed portion can better 
reflect the BAF, while the unwashed portion may better represent the total exposure for consumers." 
Unlike plants, insects can contain ingested soil internally, which is not removed by washing. Depuration 
of benthic organisms in tests used to determine metal bioaccumulation has been a standard approach 
for decades to remove intemal soil, although depuration may not be entirely effective (Dawson et al. 
2003). Washing techniques done to determine nutrient contents of plant roots have been shown to be 
largely ineffective (Hunt et al. 1999), and several alternative methods (including ashing) as well as 
models have been proposed to account for the soil contribution to total measured mass ingested (e.g., 
Hansson and Steen 1984, Pettersson et al 1986, Hunt et al. 1999). Such methods have been used to 
separate soil contamination from invertebrates. For example, Stafford and McGrath (1986) measured 
the acid insoluble residue (AIR) fraction associated with earthworm samples to determine the 
contribution of gut soil to metal concentrations in sample groups of "whole" (rinsed but otherwise 
unaltered), starved, and dissected worms. The AIR fraction was measured by ashing the samples and 
subsequently digesting the ash in a 6N HCI solution. 

There is presently no regulatory guidance describing how to correct for soil associated with terrestrial 
invertebrate samples. In the current study, the insect samples were ashed, and the weight of the ash 
was assumed to equal the weight of the soil in/on the insects. In the literature, invertebrates are 
frequently ashed and subsequently the ash is digested using a strong acid. Not digesting the ash in acid 
could have resulted in an overestimate of the amount of soil, because the ash content of the insects 
was not subtracted from the total amount of ash. However, digesting the ash in acid will also result in 
an underestimate in the amount of soil if acid-soluble minerals such as calcium carbonate are abundant 
in the soil and are dissolved during the acid wash. 

The rationale for digesting the ash in a strong acid (e.g., 6N HCI) is that it is assumed that the acid 
removes the non-soil content of the ash and the remaining ash purely represents soil. However, that 
assumption could be incorrect for two reasons. First, the digestion procedure does not tend to remove 
all non-soil ash content (Stafford and McGrath 1986). Second, after con^ectly adding back the 
volatizable organic material from the soil to the ash weight, some of the remaining mineral soil may be 
digested when acid is added, such as calcium carbonates. This unquantified component of soil is lost 
from the ash and needs to be added back to the ash after acid-washing if the ash is to represent soil. 

The error of not acid-washing is about a 20% overestimate of soil amounts adhered to or in the insect 
for sites without much calcium carbonate in the soil. The 20% estimate is based upon the ash content of 
Chino insects averaging 6% and an estimate of 1.2% acid-insoluble ash, given that the acid-insoluble 
ash contents of most earthworm samples dissected and rinsed of soil averaged 1% (Stafford and 
McGrath 1986) and the additional ash content of chitin, the dominant component of arthropod 
exoskeletons, is <0.2% (Aranaz et al. 2009) (1.2%/6%). The 1.2% may be an underestimate because 
Uvarov (1931) found washed (with water and alcohol) museum locusts without the digestive tract had a 
3-4% ash content (of which 11% was silica and 32% was phosphate). But 3-4% is an overestimate 



because Uvarov's washing method does not remove all adhered soil, locusts are hairy insects 
compared to other insects (hair has high silica), and not all tissue-derived ash is removed by acid 
washing; thus 1.2% may be appropriate. Beyer et al. (1994) also suggests <2% is an appropriate 
estimate of acid-insoluble ash of soil-free diets of animals. 

Some soils such as those in sites 8, 11, 12, 14 and 15 have high concentrations of calcium carbonate in 
the soil (>50 mg/L CaCOs in soil leachate). Sites 14 and 15 have >60,000 mg/kg calcium, site 12 has 
>40,000 mg/kg of calcium, site 11 has > 20,000 mg/kg calcium, and site 8 has >5,000 mg/kg calcium 
(Nevyfields 2005). Except for site 8 (occurs in soil with wind-blown tailings), these soils occur in soil 
types (Plack gravelly loam) having up to 7-40% calcium carbonate (NRCS soil data). For these sites, 
assuming 6N HCI dissolves all calcium carbonate, up to 7 to 40% of the soil adhered or in the gut could 
be missing (underestimated) from the ash if it had been acid-digested. The 12 other sites have soils 
with negligible amounts of calcium carbonate (<6 mg/L CaCOa in soil leachate), so acid washing to 
avoid overestimating soil on the insect and thus underestimating Cu in the tissue (too much high-Cu soil 
removed from the tissue estimate) might have been acceptable. 

Moreover, the 3050B EPA method used to digest insect tissues and soil to obtain copper concentrations 
uses stronger acids (and peroxide) than the 6N HCI acid washing often used for ash. Ash from biota 
samples typically contains calcium carbonates, calcium phosphates and silica salts (USEPA 1993). Of 
these, silica salts are not completely digested following EPA 3050B; and in fact, a hydrofluoric acid 
digestion method is sometimes preferred in order to digest the more recalcitrant fractions. Thus, copper 
bound in silicate structures is excluded from the estimate of total Cu in the insect -t- soil sample, further 
underestimating copper in the insect tissue at most of the sites. 

One approach to validating the results from this study is to correct the ash estimates for the soils to a 
value that removes the expected percentage of ash contributed by tissue and corrects for the silica 
omission of the 3050B method (no calcium carbonate correction is needed because the soils were not 
acid washed). If one assumes 1.2% of ash is from insect tissue and that 11.9% of the ash is silica 
(Uvarov 1931), and the concentration of Cu in silica is the same as in other matrices in the insect and 
not dissolved by the 3050B method, Cu concentration in the insect tissue alone can be approximated 
(Table C-1). The BAF equation using the adjusted tissue concentration is In(BAF) = 5.1459 - 1.0968 
In(CUsoii) (r^ = 0.6596), and the RAC changes from 8,609 to 7,261 mg/kg Cu (using 100% bioavailability 
of insects), vyhich is closer to the RAC value for washed insects. If 73% bioavailability of the tissue is 
used rather than 100%, given that the ash derived from tissue (silicates, calcium phosphates) is added 
back to the tissue with this method but is probably not bioavailable, the RAC is 8480 mg/kg Cu. These 
results suggest the RAC still is in the range of 6,000 to 8,000 mg/kg Cu for an omnivorous bird, whether 
or not the method used is washing only, ashing only, or ashing followed by acid digestion. 



Table C-1. Revised Insect tissue copper calculations and estimate after adjusting for tissue-derived ash 
and lab omission of silicates. 

Location 

2 
3 
4 
5 
6 
7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
18 

Sample ID 

STS-IN-201(M)02 
STS-IN-2010003 
STS-IN-201OO04 
STS-IN-2010-005 
STS-IN-2010<)06 
STS-IN-201 OK)07 

STS-IN-2010-008 
STS-IN-2010.009 
STS-IN-2010-010 
STS-IN-2010-011 
STS-IN-2010^)12 
STS-IN-2010-013 
STS-IN-2010-014 
STS-IN-20iaO15 
STS-IN-2010-016 
STS-IN-2010-018 

2010 Insect 
Cu (mg/kg 

dry waslied) 

176 
111 
92 
74 
163 
68 
162 
155 
100 
95 
127 

116 
87 

318 
102 
137 

2010 Soil 
Cu (mg/kg 

drywt) 

915 
664 
525 
247 
650 
803 
661 
314 

209 
290 
224 

193 
138 
554 
1211 
1162 

%Asli 
content of 

insect 
samples 

5 

e 
10 
9 
9 
7 

8 
5 
6 
6 
6 
4 
3 
6 
6 
5 

% TVS In 
soil 

48 
43 
3.3 
3.5 
3.3 
3.8 
3.3 
4.6 
4.8 
5.8 
5.1 
5.2 
6.3 
6.3 
5.0 
5.3 

2010 insect 
Cu (mg/kg 

AFDW) 
corrected for 

tissue-

143 
71 
48 
59 
123 
22 
126 
148 
95 
85 
122 
114 
87 
308 
45 
91 

2010 BAF 
(AFDW 

corrected for 
tissue-

derived asli) 

0.16 
0.11 
0.09 
0.24 
0.19 
0.03 
0.19 
0.47 

0.46 
0.29 
0.55 
0.59 
0.63 
0.56 
0.04 
0.08 

2010 BAF 
(AFDW 

uncorrected 
for tissue-

derived asti) 

0.14 

0.09 
0.08 
0.23 
0.18 
0.01 
0.18 
0.46 
0.45 
0.28 
0.54 

0.58 
0.62 
0.55 
0.02 
0.07 

'Assume 11.9% of ash is silica and 1.2%of asti Is from insect tissue, 
where Cu,™,cij,™,, = tCu..„r,./(1 - 0.119'ash%/1001 -Cu_.„Vash%/100 - 0.0121/(1 - 0.012 - tvs%„,i/100» 

(1 - (ash%/100^).012)/(1 - 0.012 - tvs%,„i,/100)) 

and Cu„,„pi, Is the composite Cu concentration in the Insects plus soil In the 'Insect* sample. 
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